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Does it mean anything to you to save time ? 


Why do you travel by motor-car rather than by horse and buggy? 
Why the telephone? 


Have you in mind a city which you visit often? Some city, say, only 
two hundred miles distant on the map, but eight or ten hours away by 
smelly train that runs very seldom and always at just the wrong time. 
And the roads are always bad just when you want to go by automo- 
bile, having missed the train, 





The next time such a trip makes you downright disgusted with life: 
- Imagine yourself “hopping over” in an hour or two, leaving when 
most convenient, and enjoying an invigorating sight-seeing trip. 


Of course landing fields at both ends are required; but we must wake 
up to the fact that landing fields are infinitely cheaper, and are of 
proportionately much more direct advantage to the city in each case, 
than connecting rail - or auto - roads. 


Air travel is coming. It is fundamental that any vehicle which per- 
mits material saving in time of transportation must eventually become 


an economic necessity. 


Don’t let other towns profit by air travel at your expense simply be- 
cause your particular town will not prepare for it. 





Vote for Your Municipal Landing Field. 


Bee DAYTON, OHIO Shee 


“‘The birthplace of the airplane”’ 
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| FORMER ARMY AND NAVY FLIERS 


A Message 





On you rests, to a large extent, the hope of 
this Country obtaining and maintaining com- 
mercial and military supremacy in the air. 





Keep in touch with our Distributors 
and Dealers in your territory, and see 
whether it will not be possible for 
you too to keep your hand in. 
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CURTISS AEROPLANE & MOTOR CORPORATION 


GARDEN CITY, LONG ISLAND, N. Y. 
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Interior, Foreward Cabin of 
Aeromarine Navy 11 Pas- 
senger Flying Cruiser 





Transportation by Aeromarine Navy We have helpful data on advisable 
Flying Cruiser has proven advantages routes, ports of call, etc., and invite 
over all other methods of travel. inquiry. 

The opportunities for organizing fleets The chance for success in the world’s 
of these airboats into daily service have greatest transportation advancement is 
scarcely been scratched. here and waiting for you. | 








AEROMARINE PLANE & MOTOR CO., TIMES BUILDING, NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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ADVANCE ANNOUNCEMENT 





Those contemplating the purchase of a plane {ur private or commercial uses will be 
interested in the new 


1921 Model “ORENCO TOURISTER”, 





a development of the record breaking ORENCO Type F which flew to 17,000 feet with four 
passengers, with only a 150 H.P. Wright-Hispano engine. 


The new F-4 carries four or five passengers. Moderately priced and inexpensively maintained. Side 
door to cockpit—increased radius of action. Prompt deliveries assured. Complete information sent 
upon request together with interesting catalogue describing in detail the various ORENCO military 
and commercial types. 


aN a 






AEROPLANES 


THE ORDNANCE ENGINEERING CORPORATION, 120 BROADWAY, NEW YORK CITY 





Contractors to the United States Government 
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The Aircraft Controversy 


7. is a heavy responsibility that those who believe in the 
future possibilities in warfare assume when they inject 
at this time their optimistic views into the capital ship 

diseussion in Congress. The claims of General Mitchell that 

aireraft can put out the eyes of a fleet poorly equipped with 
airplane carriers, and attack and sink, all kinds of naval and 
commercial ships should be given the most searching investi- 
gation and demonstrations. It is unfortunate that General 

Mitehell’s whole theory of air strategy is not more clearly 

understood. When it is assumed that all the possible achieve- 

ments of aircraft against sea and land forces can be secured 
| with the present equipment, much of which is in the experi- 
mental stage, with small appropriations for development and 
protection, the conclusion reached is not General Mitchell’s. 
Given a real Air Foree under the daring leadership of our 
pilots, who are unexcelled in the world, real results would 
then be shown and the controversy taken from the state of 
discussion and placed on a demonstrable basis. 

A letter from a valued correspondent sounds a note of 
eaution on this subject which is proper and timely. It urges 
everyone to “pause a long time before throwing themselves 
into the arms of any movement, when this movement is be- 
lieved earnestly and honestly by the overwhelming majority 
of officers of the Army and Navy, outside of the Army Air 
Service, to be inimical to the interests of national defense. 
[t is a simple thing to develop any open contempt for the 
opinions of military officers but, in.the final analysis, they 
devote enormously more constructive thought to the problems 
of national defense than do the entire mass of citizens outside 
of these classes. Anyone, therefore, who adopts an attitude 
which is directly contrary to what the majority of these officers 
believe in, should pause and consider carefully his position. 
He may, of course, be correct. There have been many in- 


stances of this sort in the history of the world; but the 
chances are over-whelming against him. In my opinion, the 
country which goes against the reasoned and settled convic- 


tions of its military establishments must either retrace its 
steps or else court unfavorable conditions when the next con- 
B test comes. 

“However people who champion an independent air service 
may look at it, the fact remains that they are trying to over- 
ride the Navy and the Army, outside the Air Service branch 
of that Department, in establishing something in which they 
thoroughly disbelieve, and to which they are whole heartedly 
and honestly opposed. Whether this is an enterprise one 
B desires to be engaged in must remain for him to determine; 
whether he feels certain enough of his ground or sure enough 
of the soundness of his judgment to take such an attitude 
without fearing that, perhaps, he may be wrong, and, there- 
fore, acting contrary to the interests of national defense, must 
remain for him to speculate upon.” 

Sueh a conservative attitude is worth giving all the consid- 
eration that it should receive. 
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Another phase of the controversy that should be watched 
with great care in the “Stipulations” that will be in effect at 
the proposed test. It is reported that the Navy proposes 
to limit aircraft in their bombing operations to an altitude of 
ten thousand feet, this being the range of naval anti-aircraft 
guns. Such an absurd limitation is a reflection on the bravery 
of our pilots and does little credit to the imagination of the 
naval officers who are preparing for the test. It would be 
just as logical for an army to stipulate that infantry in manen- 
vers should not approach the front line trenches nearer than 
three miles as this is the range of light artillery. Equally 
fair it would be to limit the peace time operations of sub- 
marines and torpedo boat destroyers to half a dozen miles, 
this being the range of a ship’s secondary guns. By the use 
of smoke bombs er by sheer bravery our pilots may be counted 
on to fly without thought of personal safety directly at their 
objectives and if experience in the war proves anything, they 
would be as safe as Secretary Daniels thinks he would be on 
a ship bombed from ten thousand feet altitude. 





Municipal Ordinances 


HE decision of the Boards of Aldermen of New York 
7 and Chicago to pass air ordinances that are practically 
identical reflects great credit on the city fathers of 
both cities. By making the life of the ordinances expire when 
Congress passes Federal aerial laws is another wise provision. 
Both ordinances as introduced are the result of the best 
judgment that ean be secured from fliers and civilians and 
without being radical in any way, will safeguard the life and 
property of residents of the cities. The minimum altitude of 
two thousand feet will deter reckless pilots from foolish ex- 
hibitions over populous districts. Stunting over the cities is 
prohibited as it should be everywhere except over government 
fields or open spaces. 

The enforcement of such ordinances will be difficult and it 
is hoped that the mere statement of what pilots may and may 
not do will be sufficient to make them effective. A standard 
municipal ordinance is a genuine achievement. 





Planting Seeds 


HE agricultural press as well as the popular technical 
magazines have given prominence to the idea of plant- 
ing seeds by airplane. It is planned to mark fields to 

be sown with lime strips thirty-six feet apart and each flight 
will distribute the seeds over one strip. 

If pilots would take the suggestion of this idea and use 
their airplanes to spread seeds of aeronautical interest over 
the country, it would probably accomplish more to aid the 
cause of aviation than the seed plane would assist the farmer. 
Every airplane that flies carries a message to all who see it. 
It can arouse enthusiasm for flying or it can create a fear of 
the air. Pilots who wish to advance aeronautics will do well 
to keep this thought in mind while making flights. 
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In our issue of Dec. 1920 an article uppeared on “United 
Air Force—Pro and Con” which was given the following in- 
troduction : 

“One of the most important questions that will come before 
Congress during 1921 will be the much discussed United Air 
Force. AVIATION AND AIRCRAFT JOURNAL has favored the 
creation of such a force under a separate department, but de- 
sires its readers to know both sides of the argument. In the 
following pages are presented first the opposition’s red&ons 
which reflect the position of many Naval officers, and second 
the reasons of many Army officers who favor a separate depart- 
ment.—Ep.” 

On Jan. 22, we received a letter from Commander E. G. 
Allen, U. S. N., Aviation Intelligence officer of the Navy, with 
an approval to publish from Secretary Daniels, which is pub- 
lished herewith. Commander Allen in his last paragraph states 
that the part of an article favoring a United Air Force is “an 
example of an article written for the layman composed of half 
truths which will prejudice the layman against both the Army 
and Navy and can result in no service to either commercial or 
military flying.” It was considered advisable at the time of 
publication to present both sides of the question without allow- 
ing the personal equation to enter into consideration. So that 
it will be clear as to the source of the information and the re- 
sponsibility of the articles it is now stated that the part oppos- 
ing the United Air Force was given out by Captain T. T. 
Craven, Director of Naval Aviation. The part criticized was 
written by Major Elmer Haslett, U. S. A., who won the distin- 
guished Service Cross and the Croix de Guerre in action in the 
air. He received two special citations by General Pershing 
for conspicuous bravery. He was operations officer of the 
First Army Corps Air Service at Chateau-Thierry, St. Mihel 
and the Argonne. The arguments were sent with the approval 


United Air Force-Pro and Con 


(Continued ) 


of Brig. Gen. Wm. Mitchell. When Commander Allen makg 
the aratuituous comment that he assumes because of the pyh 
hieations of Major Haslett’s statements that we “carry no 
sponsibility for the national defense at sea or ashore” we only 
refer to the experience of both officers in aviation. We are iy. 
formed that Commander Allen has had no training in aviation, 
and no previous aviation duty. .At the outbreak of the wa 
he went over as commanding officer of a yacht, and was later, 
member of Admiral Wilson’s staff. Later, he was on Admirql 
Sims’ staff and last year he went to the Naval War College, 

Admiral Sims last week made the following statement be. 
fore the House Naval Affairs Committee. 

So great now is the menace of airplane attack against ¢ 
fleet,’ Admiral Simms said, ’that when our ships now wnde 
construction are completed they will be of little use in contag 
with another fleet unless they are adequately equipped with air 
craft, and would be defeated. We have got to be equal to the 
air force on the other side. 

“A fleet that has planes can carry out torpedo and bombing 
attacks at leisure. There is no doubt of the defeat of the fles 
without them. We have got to put money and time behind the 
development of the airplane, the aerial torpedo and the air 
plane carrier. Nothing is so important as pushing the devel- 
opment of the airplane and airplane carrier.” 

Following Commander Allen’s letter is further argument ow 
the same subject by Brig. Gen. Mitchell, which it is hoped wi 
be found of interest in the consideration of this subject. Arm 
and Navy officers are invited to continue the technical discuss. 
ion in Aviation and Aircraft Journal. 

The third communication to be printed here on this subject 
is an excerpt from a special report of the General Board of the 
Navy on the policy of suspending the present naval program 
with particular reference to capital ships.—ED. 
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By Commander E. G. Allen, U. S. N. 


So much confusing matter in general statements has been 
printed relative to the necessity of a governmental independent 
air force, and advocates have conceived the method of attaining 
this to be the withdrawal of the air forces of the Army and 
Navy from their respective departments, that the indulgence 
of your columns is asked for this discussion of the subject. 

In war one endeavors to impose one’s will on an adversary. 
Of the many agents called into being for this purpose the chief 
is the use of force by the military arms of a Government. 
These military forces since the dawn of history have until the 
advent of the airplane and airship been readily divided into 
the forces of the Army and Navy. 

The Navy by force endeavors to gain and exercise control of 
the sea, namely to restrict or stop the sea communications of 
the enemy, and to keep one’s own open for sea commerce and 
the free passage of Army forces or expeditions. 

Trade follows the cheapest route and the cheapest method of 
hauling. The cheapest method of hauling freights across, over 
or under water will continue to be the surface craft. In wat 
time, military operations might necessitate the carrying of cer- 
tain freight by submarine or aircraft, but the practical limita- 
tions will not permit relieving the economical stress of the 
blockaded country by these means. 

Aireraft considered from a purely naval standpoint will be 
of use in helping to gain command and to exercise command of 
the sea, but, they never can be the determining factor. The 
bie enn and large surface craft are the controlling factors in 
gaining command. Such eraft (capital ships) combine mo- 


bility, protection and armament to the greatest extent. Sup 
ported by proper types and a train, they can operate for long 
periods in an enemy area, securing permanent local command 
of this area. 

The submarine and aireraft have necessitated and increase 
the protection in the surface type, both within itself, and by 
supporting types. The eapital ships have already success 
fully met the submarine menace. In the same manner, the 
anti-aireraft defense by means of armor, guns, and aireraft 
will be developed as the aircraft becomes a practical menaed 
of the sea. The date aircraft have not even modified the cap 
ital design which is indicative of their practical development as 
offensive weapons over the sea. 

Control of air or of sea areas may be local or general, and 
in either case permanent or temporary, or passing from on 
side to the other. <A surface ship can occupy an area ovel 
long periods remote from its base. Its use, therefore, is applie 
able to securing permanent control. 

Aireratt possess great mobility but can not oceupy an ares 
permanently unless close to a base defended by the guns 0 
ships, for the artillery or infantry of an Army. Air contro 
while specially applicable to breaking up the control of areas 
either ashore or at sea, is less applicable to keeping permanent 
control, and, therefore, must base behind the other arms and 
is hest used as an adjunct to the other arms. 


Control of the sea and the exeréise of it will always remaily 


with the side which can maintain, in an area against the enemy 
air, surface, or sub-surface eraft, surface craft with big gulls 
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no matter who has temporary control of the air or sub surface. 
This condition, moreover, will be the determining factor in 
war over, on, or under the sea so long as the freight moves in 
surface craft. Should freight in bulk ever move by air, air 
eontrol will be the determining factor but until that condition 
arises the big gunned surface craft modified to meet the menace 
of submerged or aerial craft will dominate the sea, command 
and exercise control, and apply the economie force which is 
the reason for navies. 

Such being the case and military operations necessitating : 
unified command in which surface craft are maintained in 
areas supported by variety,—destroyers, submarines, aircraft, 
etc., it is obvious that aircraft at sea must be a part of the op- 
erating forces at the disposal of the commanders-in-chief and 
the personnel and the types must be adapted and trained to 
meet sea conditions. 

The seaman considers he has a special training and pro- 
fession in which long training, drill and experience are re- 
quired through a life time career. Conversely he has not 
assumed that he can tell other professions military or civil 
what their methods, tactics or strategy should be. He does 
not desire to encroach upon the province of the soldier or eiv- 
jlian as he assumes that each has a special profession. The 
use of a new arm such as aircraft at sea needs special types 
and adapting for application to the seaman’s problem in se- 
curing and exercising control of the sea. Seamen and Naval 
commanders familiar with naval practice, strategy and tactics 
are necessary in aircraft used for naval purposes to properly 
fit in this arm with the other naval arms in developing mobile 
sea power. 





The menace from the air is recognized by the seaman and no 


hysteria is needed to emphasize its relative importance and 
value. As with all other new arms or weapons such as gas, 
smoke, tanks, tractor artillery, it will find its place and modify 
warfare, but not revolutionize or control it. At sea, it may 
modify the surface types in horizontal armor, anti-aircraft 
battery, and counter air defense. To date the practical de- 
velopment of the air menace has not even brought about this 
change. The air menace must be considered not in hysterical 
predictions of its future value but as a practical proposition 
of what it is and what it can do in the immediate future. As 
it develops the defense against it will keep pace. 

The winning of a sea action depends upon a fine coordina- 
tion and cooperation from a variety of types and weapons for 
striking the enemy. This coordination and cooperation can 
only be secured as the result of long training and experience 
from a group of indoctrinated skilled seamen imbued with the 
best practice in naval tacties and full of the spirit that comes 
from association with naval, and sea traditions. 

I doubt whether in the future any Admiral on the Navy list 
will care or dare to guarantee the national defense at sea if 
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the naval air forces are detailed from another corps, in which, 
the personnel are dependent for development technically and 
professionally and for pay promotion upon such other corps 
foreign to the Navy, and, in which the material is dependent 
upon the decision of officials outside of the service. This re- 
sponsibility for the national defense at sea is carried by offi- 
cers of the Navy and it cannot be shifted. 

The decision at sea is a matter of minutes compared to weeks 
ashore. Responsibility is more direct, disaster is always im- 
minent and may result from mistakes or decisions of subor- 
dinates. Long association with the fleet and long training in 
it as a Naval officer and seaman is required to properly put 
correct decision and practice gained from a lifetime into an 
hour or two of coordination and cooperation of fighting arms 
preliminary to, during, and after a main action. 

Even under the present conditions it is difficult to get for 
naval purposes, although drawing on a naval profession, pro- 
per personnel of the judgement and experience necessary into 
Naval Aviation. If drawing upon or if being assigned men 
from a corps foreign to the Navy with interest outside it, this 
condition would be intensified and the air forces of the Navy 
would be a weak link in the fleet. I am of the opinion that 
this condition will occur inevitably in the British service as 
time passes. 

In the anxiety to create an air force which might be some 
assistance to prod the development of commercial aviation both 
civilians and soldiers are too prone to jump to conclusions 
and overreach when they become envolved in a subject and 
profession of which they know little or nothing. Bald state- 
ments with only a partial basis in fact relative to naval matters, 
while impressing the layman, may result in serious injury to 
such a finely regulated machine as the modern fighting fleet, 
and thus impair seriously the national defense. 

These reasons are of more importance than any of those 
advaneed for economy, production or commercial flying which 
are matters for dispute and dependent in any organization 
upon the character of the personnel which may be in, control 
of a United or of Separate Air Forces. 

Your Editorial of 27 December entitled, “United Air Force 
—Pro and Con” is an example of an article written for the 
layman composed of half truths which will perjudice the lay- 
man against both the Army and Navy and can result in no 
service to either commercial or military flying. I assume you 
ean in no sense consider yourself a judge of any problem 
strategical or tactical connected with the sea, navy, or the use 
of the fleet, and that you carry no responsibility for the nation- 
al defense at sea or ashore. Such being the case no matter 
what your efforts for an air force, its formation is not assisted 
by superficial diseussion of the utility or non-utility of a naval 
aviation foree and such articles can only impair the efforts of 
the Navy to maintain the national defense at sea. 


Pro 


By Brig. Gen. William Mitchell 


Che opponents of a unified air foree have worked along very 
similar fines the world over. To begin with, they have not 


been air officers, and no one today is capable of judging air 


matters unless he is an officer trained in every phase of the air 
game. ‘This is particularly so of officers in all navies, who, as 
Admiral Perey Seott says, consider that they commit profess- 
ional suicide when they cease to advoeate the building of battle- 
ships, or for a moment countenance any instrument which can 
destroy a capital or armored ship. As a matter of fact, an 
armored ship, today, in the face of a good air attack, is as 
helpless as an armored knight was in the Middle Ages against 
a foot soldier equipped with a musket. 

No navy has ever developed an air service, and ours is more 
backward in its development than any other of a first-class 
power. It is psychologically impossible for a navy to develop 
an air service for the very reason that an air force is designed 
to destroy the very thing that a naval officer has been raised 
to honor and respect—that is, the great capital ship. 

On-the other side of the army, the older officers see in an air 


force an element of great national and political strength which 
is apt to diminish proportionally the prestige and importance 
of the army. This really is a mistaken notion, because an 
army always is the element of guaranty of national institu- 
tions in case of a national emergency. As far as the auxiliary 
functions are concerned, such as observation for an army or 
for a navy, it would be very much more efficiently ¢arried out 
under air foree jurisdiction than it would be when turned over 
to army or navy officers who know practically nothing about 
air work. Many of these intellectual midgets in the armed 
services cover up their ignorance of air matters by use of large 
words and terms which they themselves do not understand. 
What we need in this country is just as much light on the 
air problem as can be thrown—not so much by words as by 
practical demonstrations before congressional bodies, so that 
they will be able to judge for themselves. Let the Navy turn 
out a battleship, torpedo boat destroyer, supply ship, and a 
scout eruiser. Let the Air Service, under air officers, attack 
them to show what they can do. Air officers will go so far as 
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to be willing to let the Navy put every anti-aircraft device they 
want, with service ammunition, on the ships, providing they 
can bomb them. 

During the last year, over $100,000,000 was set aside for 
the use of aviation in this country. The Navy has not a single 
organization which can go to sea and fight for control of the 
air. They have not a single airplane carrier or single rigid 
airship—this, after years of development of these things 
everywhere else. The army has the organizations, the system, 
and the development for fighting in the air, but, due to lack of 
appropriations, has not been able to equip these with thorough- 
ly up-to-date American equipment. 

Never will this country or any other be properly protected 
from the air unless one specific man under the Government is 
charged with the responsibility of developing the air forces. 
To turn it over to any other department, particularly to one 
surfeited with prejudice and self-imposed ignorance on the 
proposition, is the height of national absurdity because the 
first line of defense, today, of a State lies in the air. The 
first punch of one nation against another will come through 
the air, and this will largely determine the outcome of any 
great war. ‘To do this with the maximum effect requires a 
United Air Force. 

This is the time, above all others, when an accurate estimate 
of the situation must be made by the American people, and 
Congress in particular, as to exactly what the lessons of the 
Great War have been. 


Heretofore, war has been conducted in one plane—that is, 
on the_earth or on the water. The mission of an army has 
been to impose the will of the State on the nation with which 
it is at war. The mission of a navy has been to keep the sea 
communications open for its own country, so that water borne 
traffic might not be impeded by the enemy. The development 
of an army has been similar since time immemorial—that is, 
in getting the greatest number of effectives out in the shortest 
tie, transporting them in the quickest manner possible to the 
point where the greatest decision lies, and in equipping them 
with constantly improved armament. Navies, similarly, have 
developed as to number of effectives, protective covering, and 
gun power. An army can act on the land, and a navy can 
act on the water. An air force acts over both land and water. 

The advent of an air force, however began to modify the 
strategical organization for national defense. From the min- 
ute that airplane attacked airplane in the air, the mission im- 


Report of Navy 


Secretary Daniels has sent to the Senate the special report 
of the Navy General Board on the policy of suspending the 
present naval program with particular reference to the cap- 
ital ship. The parts of the report which refer to aircraft 
follow : 

For twenty years the General Board has been charged with 
the duty of recommending to the Navy Department the proper 
types of ships for the Navy each in due proportion. Partieu- 
larly, since the close of the recent war activities more than two 
years ago, the General Board has devoted itself to a study of 
changes proper to adopt in the composition of the fleet in view 
of the experience of four years of war. The important facts 
regarding the Naval operations of the war are already gen- 
erally known and further delay of six months or any other 
period for the study of types of ships is neither necessary nor 
advisable. 


Concentration of Power Is Sound Tactics 


Concentration of power in attack is the fundamental basis 
of warlike operations, ashore and afloat. Naval concentration 
of power has been in the main fighting ships of a fleet from the 
ancient galley period to the present time and the strength of 
navies has always been based upon the number and power of 
its ships of the fighting line, that is, of its battleships. 

Types change as advance is made in the mechanical arts, arts 
and sciences and in invention; but the general principle of con- 
centration of power in ships that can take and keep the sea at 
all times and im all weathers, that can deliver and receive the 
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posed on aviation was to keep the air lanes clear for its ow, 
aircraft. This required that the main hostile air foree hy 
found and destroyed, as a preliminary measure to any 

air work. After predominance in the air has been establi 

an air force is free to attack ground troops or navies, practigal. 
ly at will. It must be held in mind that the air is the sam 
the world over—that is, an airplane fights in the air irrespee- 
tive of whether it is over the land or over the water. he 
same methods of fighting, the same considerations, the game 
armament, and the same training are required. This requires 
that all of a nation’s air resources be concentrated at the de. 
cisive point. If this is not done, and air forces are split up be 
tween various departments of the Government, such as the 
armies, navies, and other organizations, an enemy will mogt 





certainly beat them in detail, which has always been the eage | 


in military operations. Not only this, but the whole question 
of rational development and their training, and of materia]— 
airplanes, airships, and their construction~must be turned 
over to officers particularly trained in this kind of work ag 
distinguished from army or navy engineers or constructors, 

These are the dominant lessons of the War in Europe. They 
are those agreed on in every country. Some have not been 
able to carry them into effect as far as they would like to, but 
all are in course of carrying them into effect. What we need 
is just as much light thrown on this subject as possible, so 
that the people may know the absolute truths of it. 

While the ultimate decision in war rests on the contest of 
man to man, an air foree today is the determining factor as 
to how man shall get close enough to his adversary to be able 
to take him at a disadvantage. Without an adequate air 
force, to surprise one army by another is impossible. The 
attack by aireraft of troops coming up to the line, and the 
attack of centers of communication and supply at great dis- 
tances from the actual field of operations can be done in no 
other way. Over the water, shipping can be destroyed any- 
where if the proper organization of air units exists. This 
includes armored naval ships of the first line as well as any 
other. The losses of aircraft over the lines during the War 
from anti-aireraft fire amounted to about one-tenth of one per 
cent of the airplanes crossing the front. It was almost neg- 
ligible. There is only one defense against an air force, and 
that is another air force. Therefore, an air force will control 
sea communications in the future as it does land communiea- 
tions. The moment that this becomes effective, a navy’s mis- 
sion is at an end, and it is no longer necessary. 


General Board 


heaviest plows and that ean overcome the strongest ships that 
may be brought against them will continue as long as navies 
exist. 

loday the opponents of the battleship are basing their argu- 
ments upon the present and prospective, especially the pros- 
pective, development of submarines and aircraft. 
old battle of words over again—like that of the torpedo against 
the big ship, the gun against armor, speed against concentrated 
fighting power. We are asked to accept hopes for accomplish- 
ment. , 

Finally come the bomb and topedo carrying aircraft to eon- 
test the supremacy of the capital ship, as well as of all surface 
vessels. Great things, not yet accomplished, are predicted by 
the inventors and enthusiastic supporters of these new weapons, 
yet if past experience has any value, it may be as confidently 
predicted that equally fertile invention will provide means for 
meeting the future development of these weapons and that 
they, like their dangerous predecessors, will continue to be only 
adjuncts of the fleet. Already aireraft have been successfully 
employed in war against ‘aircraft. 

No one ean foretell what the developments in aviation may 
bring in the modification of present accepted types of surface 
vessels, but it may be confidently asserted that changes of type 
due to this influence will be slow and will not seriously affeet 
the value of the ships now built or to be built in the’ near 
future. Changes in military characteristics of battle and 
other surface ships are frequent in these days of progress m 
invention, but no revolutionary change is to be expected. Se 





















It is the 













than 
airer 
Di 
was 
deck 
in wi 
ent 1 
gun 
the t 
ness¢ 
tions 


TI 
for 
oper 
and 

St 
ley, 
City 

Se 
time: 
The 
are | 

TI 
Febr 
30, 1 
licen 
civil; 

It 
sider 
Solic 
opin 
tinie. 

Or 
the 
whie 
trol 
spect 
they 
posss 
are | 
upon 
boats 
a hy 
laws 
will | 


or its own 
force be 
rf blished, 
sta 
praetical. 
the same 
’ irrespee. 
er. The 
the Same 
S Tequires 
at the de. 
lit up be. 
ch as the 
will most 
1 the eage 
© question 
nateria]— 
e turned 
work ag 
istructors, 
pe. They 
not been 
ke to, but 
t we need 
ssible, so 


-ontest of 
factor as 
© be able 
quate air 
le. The 
, and the 
zreat dis- 
yne in no 
yyed any- 
s. This 
ll as any 
the War 
f one per 
nost neg- 
orce, and 
ll control 
ninuniea- 
Vy’s mis- 


hips that 
aS navies 


eir argu- 
the pros- 


It is the 


o against 
centrated 
-omplish- 


t to eon- 
] surface 
licted by 
weapons, 
nfidently 
eans for 
and that 
» be only 
cessfully 


ion may 
’ surface 
; of type 
ly affeet 
the’ near 
ttle and 
gress in 
d. Se 





14, 193) 








February 14, 1921 


erecy as to basic characteristics can not be maintained and 
means of defense move in parallel lines and at about equal 
speed with those of offense. 

The unlikely may happen and the protective measures and 
devices needed for the survival of the capital ship may out- 
weigh and overshadow the value of such ships as primary wea- 
pous. Before such a condition is reached, however, the new 
weapons now under trial will have to attain a general efficiency 
for in excess of anything they now possess. Predictions are 
one thing, actualities are another. It would be the he'ght of 
unwisdom for any nation possessing sea power to pin its faith 
and change its practice upon mere theories as to the future de- 
velopment of new and untried weapons. As yet the protec- 
ted gun is the most generally effective weapon in existence for 
naval use. But that fact does not relieve us of the necessity 
of developing to the utmost new weapons and inventions as 
rapidly as possible. 

At the present time the defense of surface ships against air- 
eraft attack, whether by bombs or torpedos seems fairly well 
solved. It consists mainly in meeting aireraft with aircraft. 
The limitations of aircraft are such that there is no reason 
why both sides, properly prepared, should not have aircraft at 
hand when the time and place for their use arises. Victory 
in the air will then depend upon the greater efficiency in per- 
sonnel and material in the air service. Hence the need for 
immediate training and preparation in aviation. 

Aviation development over the land has progressed far more 
than over the water. The difficulties of the effective use of 
aireraft over water, against ships, are incomparably greater. 

During the war the damage to surface vessels from aircraft 
was practically negligible. It is easy to lay a bomb on the 
deck of a ship, explode it from a safe place and then exclaim 
in wonder at the damage it has caused. But it is a very differ- 
ent matter to place that same bomb from the air when under 
gun fire or attack from other planes. The same is true of 
the torpedo launched from aireraft. The characteristic weak- 
nesses of the torpedo under the necessary conditions of opera- 
tions make a hit from the air difficult under the best of condi- 
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tions, but conceding that it can be done, tests under peace con- 
ditions must of necessity be inconclusive as to actual perfor- 
mance under war conditions. 


There is no doubt, however, that the future employment of 
aircraft in connection with naval operations will introduce 
new problems of attack and defense of far-reaching impor- 
tance. They will become increasingly valuable adjuncts of 
the fleet. 

The General Board, in its annual report, dated Sept. 24, 
1920, stated as follows: 


“Tt is not too much to say that the influence of seaplanes 
upon scouting and information gathering duties may revolu- 
tionize former naval practice along these lines, though the Gen- 
eral Board does not believe that the necessity for surface ves- 
sels of the scout or cruiser type will be in any great degree 
impaired by the use of aircraft as information gatherers”. 

“Surface vessels will always be needed for use under weather 
and other conditions when aircraft could not be employed—for 
the patrol of sea routes, the protection of lines of communica- 
tions, escort of convoys, screens for fleets and numerous other 
duties for which aircraft are not suited”. 

“Airplane carriers are a development of the war. They are 
to earry airplanes in considerable numbers from which aircraft 
may fly and return as to a base. Such vessels should be con- 
sidered as an absolutely essential type in a modern fleet. For 
the United States Navy they are urgently needed for training 
the air and the fleet personnel in the use of aircraft in connec- 
tion with fleet organization and operations”. 

The completion of that program should not deter us from de- 
veloping to the utmost: new or partly developed weapons, that 
is, submarines, aircraft and aireraft carriers, and from making 
such additions to the fleet as will enable us successfully to de- 
velope and use surface, subsurface and air methods of warfare 
to the best possible advantage should the necessity ever arise. 
In the future, as at all times previous to the World War, we 
shall, in all probability, have to rely solely upon our own state 
of preparedness. 





National Registration and Licensing 


There is at the present time no federal law in existence 
for the registration of aircraft, nor for the licensing of 
operators. The only restrictions are those contained in state 
and local laws and ordinances, as follows: 

State of Connecticut, State of Massachusetts, Town of Nut- 
ley, N. J., Town of Kissimmee, Fla., City of Newark, N. J., 
City of Atlantie City, N. J., County of Los Angeles, Calif. 

Several bills have been introduced in Congress at various 
times during a period of years which bills have not passed. 
The Kahn bill (HR 14061) and the Hicks bill (HR 14137) 
are expected to be acted upon by the present Congress. 

The proclamation of the President of the United States of 

February 28, 1918, requiring licenses, was rescinded on July 
30, 1919, by the President in another proclamation. The last 
lieense issued was numbered 933, all of these licenses being to 
civilian individuals or commercial firms. 
_It may be of interest to note that flying boats were con- 
sidered to come under Federal control by an opinion of the 
Solicitor for the Department of Commerce in 1914. This 
ag however, is held to be rather technical at the present 
ime. 

On February 17, 1914, Robert Lee Thurman, Solicitor for 
the Department of Commerce, rendered an official opinion 
which placed hydro-airplanes and flying boats under the con- 
trol of the Federal Government through the Steamboat In- 
spection Service, Bureau of Navigation, Washington, while 
they actually navigate the waters of the United States and 
possessions. It was argued by him “that as life and property 
are plainly as much in need of protection when transported 
upon the water in a hydro-airplane as in ordinary powered 
boats, the spirit and intent of the inspection laws require that 
& hydro-airplane be regarded as within the operation of these 
laws if a fair and reasonable construction of their language 
will permit”. 


The Act referred to (Act of June 9, 1910, 36 Stat. 462) 
provides for the classification of vessels and requires motor 
boats, in which classification the hydro-airplane falls, be pro- 
vided with a sound producing appliance, life preservers, fire 
extinguishers, ete. It also provides that no such boat while 
carrying passengers for hire shall not be operated or navi- 
gated except in charge of a person duly licensed for such ser- 
vice by the local Board of Inspectors. No examination is re- 
quired as to the condition of person requiring license, but such 
may be revoked or suspended for misconduct, recklessness and 
the like. 


Antony Jannus secured a license under this Act at Toledo 
on August 10, 1914, the first ever issued for aircraft. Other 
licenses were issued to A. C. Beech at Baltimore, November 
20, 1914, and to E. K. Jacquith at Atlantic City in 1915. 


The agitation to secure this decision was started in order 
to head off state legislation which had already been passed 
in Massachusetts, Connecticut, and was threatened in New 
York and elsewhere. 


The *Aero Club of Pennsylvania was interested in this 
movement and was able to have introduced in Congress a bill 
for the national licensing of pilots and the registration of air- 
craft in order to forestall a situation similar to that existing 
with respect to automobile touring where the states claim the 
right to impose varying terms upon motorists. This Con- 
gressional measure, however, did not pass. 


From time to time there have been introduced in Congress 
similar bills on which no action has been taken thus far. On 
March 10, 1920, a resolution was concurred in by the Assem- 
bly and by the Senate of the State of New York, urging Con- 


gress to enact a law to regulate aeronautics in all states and 
territories of the United States. 






























































Early airplanes were built largely from the aerodynamic 
standpoint, that is, from a study of the flow of air around 
curved or shaped surfaces or volumes. This early scale of 
analysis continued clear up to the war and planes were designed 
around wing curves of the best “lift/drift ratio” with small 
attention to the depth of that curve for structure of light 
weight and low parasite resistance. If a wing curve had a 
lift-drift ratio of 16 as against a competitor of 12, it was 
taken for granted that the curve with the highest lift/drift 
was the curve, provided the lift factor was within proper 
range for possible landing speeds. 

When the idea of internal trussing of wings was first pre- 
sented, reports of the so-called experts of the day were against 
the type because the wing curves of the thick sections neces- 
sary for solving the structural problem of internal trussing 
were inefficient in their lift/drift as related to other wing 
curves, although the advantage was admitted of the thick 
wing sections at slow landing speeds. 

In a study of thick wing sections, or any wing section, 
three things are fundamental: first; the L/D ratio, second; the 
depth of spars for structural lightness, and third; the center 
of pressure movement and controllability. This latter item, 
the center of pressure movement, has been neglected as a 
function of lightness and control in an airplane, but in thick 
wing sections, it becomes vital, for reasons which will be ex- 
plained. 

The ordinary thick wing section, such as the tadpole type 
used by the Germans, has the center of pressure movements 
between angles of attack between 0 and 16 deg., of about 
1/3 the total chord of the wing. This means that the total 
surface for proper controllability must be mounted on a long 
lever arm formed by the fuselage, and at a distance to the rear 
of the wing of about three times the chord. This structure 
must be strong, and therefore of structural weight. 

In any wing curve at speed, three-fourths of the total lift 
is gained by the upper surfaces, while the lower surfaces give 
but 25 per cent of the lift. This item should be kept in mind 
preliminary to a proper explanation. 

In the German ordinary wing curve, the bottom surface is 
concave or partially so, and in thick wing sections, convex at 
the nose and coneave toward the trailing edge, giving reason 
for the nickname of “tadpole” sections given to the German 
wing. 

In adopting a thick wing, we give up curves known to 
have a lift/drift ratio of, say, 16, and in preference take 
eurves with lift/drift ratio of but 12. This is done because 
it was found in our first internally-trussed ship completed in 
America that a plane could be built of this 12 eurve much 
lighter than a ship with a 16 curve, so that what was given 
up in aerodynamic efficiency, or lift in the wing, was more 
than given back by the fact that the wing did not have to lift 
so much per square foot. 

The next step and the difference between the American and 
German method of attack in the internally-trussed problem 
is that of adopting a “long chord wing” section, instead of 
the so-called “thick wing” section. Suppose structure re- 
quires a wing depth of 18 in. to get spars deep enough and 
a proper factor of safety. The German method would be to 
make a thick wing section of, say, five times the depth, or a 
90 in. chord at the root of the wing where it joins the fuselage. 

In the plan adopted by the Stout “Batwing” type, to obtain 
depth of wing section, a long chord would be adopted, and for 
the 18 in. depth, the wing chord at the root would be, say, 12 
times the wing depth, or an 18 ft. chord of the wing where 
it joins the fuselage. In either case, the proper structure 
required for strength is obtained, although in the Stout type 
there is space for more spar. In the German type, one has 
the aerodynamic liability that the wing curve is not good at 
high speed on account of thickness, like the stubby motor boat. 
In the long chord type, however, the wing still keeps its effi- 
ciency up to very high speeds, so that a greater range of 
performance is possible than with the German type. Another 
added advantages in this structure is that more area can be 
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built in the same weight in the long chord type, so that an 
equal load ean be lifted, but in a larger, lighter airplane. 

In the above cases, for structural reasons, wings are tapered 
from the root to the tip so that the wing curves at the tip 
is of better fineness ratio of thickness to chord than is poggi- 
ble at the root of the wing, on account of the requirements of 
structure. The chord at the tip is about the same in either 
case, but the Advisory Committee Report No. 75, recently 
issued, -states that a surprising result of some recent experi- 
ments with the tapered plan view wing shows as much as 
23 per cent more lift at landing angles than the old biplane 
rectangular ships, so that what was lost in the wing curve in 
what is known as the Ky factor, or in lift coefficient, is easily 
obtained by the added lift advantage of the plan view. This 
advantage, however, is very much more evident in the long 
chord design, than in the German types. 

Recent analyses are establishing a rule that the aspect ratio 
of an airplane can no longer be figured as the ratio of the 
mean chord of the wing to its total.span, but is the ratio of 
the span to the chord at the tips; as it is the wing tip loss 


that makes the advantage or disadvantage of aspect ratio to 


plan form. 


All these things are changing the minds of designers, until 
they have come to a point where aerodynamic results are not 
taken as first requirements, but structure and possible weight 
per square foot form the basis of acceptance or rejection of 
the final plane. This analysis, therefore, is accepting every 
item which will enable one to build an airplane of lightest 
weight per square foot of wing and per horsepower of engine 
installation, taking it for granted that if this lightest wing is 
anywhere within the range of aerodynamic advantage, it will 
have many superior points over other flying structures of 
greater weight and lesser horsepower per pound. Sinee at 
the same time the internal trussing eliminates at one stroke 
more than half of the total horespower requirements of a 
plane for a given performance, even in as crude a beginning 
as the German Junker, then the end of the entire analysis 
cannot help but be a very much advanced airplane. 

Long chord structure as used on the Stout “Batwing” plane 
requires a careful study of center of pressure movement on 
the wing eurves used. Ordinary wing curves are not advisable 
in long chord planes. To obtain a stable wing curve where the 
center of pressure movement would be a minimum, motor boat 
sections rather than tadpole sections were designed—these 
sections having the same curve at the bottom of the wing a 
on top. 

As explained before, the top section of the wing represents 
about 75 per cent of the total lift at speed, so that in taking 
top, one can hardly lose more than 25 per cent of the lift of 
the wing. In internal trussing, however, and tapered spars 
of the type used, the strength of a cantilever spar is in pro 
portion to the square of the depth of that spar at the root, 
so that in doubling the depth of the spar, by the change in 
wing curve we can cut the weight of the plane more than Mm 
half. Thus, even if 25 per cent is lost in lift of the wing 
curve, we would still have gained 50 per cent in lightness, 80 
that the curve is still 25 per cent to the good. 

There is an added advantage, however, in that a long-tailed 
structure is not needed to balance the center of pressure 
movement on the curve, for in fact the controls ean be located 
at the trailing edge of the wing, just as the rudder of a motor 
boat is at the trailing edge of its curve and steers it equally 
well right or left. This item saves a great deal of weight of 
fuselage, and of landing gear height, or fuselage depth, 
another item very much in its favor. Thus, in the first stage 
are shown possibility of a great advance in planes and wing 
curves as related to both aerodynamics and structure, but 
emphasizing the latter for the major betterment of ai 
contro] and speed range. ; 

At the present time, planes can travel at little over twit 
their landing speeds. The new designs are landing at 45 and 
yet cruise at 100, and speed up to 130 or better. 
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The following excerpts from an article in The Aeroplane, 
London, England, January 19, by C. G. Grey, the editor, gives 
an interesting view of Japan’s air status by a particularly 
well informed British writer: 

Just as it is possible to respect a person’s abilities without 
having any personal liking for him or her, so one may admire 
a nation’s enterprise and self-reliance without liking the peo- 
ple of that nation. Such is one’s personal feeling towards 
the Japanese nation, which one regards as the great menace 
to the peace of the Pacific. We may expect that before many 
years are past the alleged humorists of the press will be 
making much sarcastic play with the meaning of the word 
“Pacific.” 

It is commonly known that Japan has for many years been 
building up a navy and an army which have already placed 
her among the foremost of the World’s fighting powers. 
Japan is not troubled by any nonsense about making the 
world safe for democracy. Still less has the Japanese gov- 
ernment troubled itself, as ours has done, about making the 
world safe for hypocrisy. In the most open and above-board 
fashion Japan has adopted: the doctrine of Armed Force as 
the nation’s best safeguard. For this one has the greatest 
admiration and respect. 


The Aeronautical Lesson 


So far back as March, 1920, it was reported that the Japan- 
ese Military Mission in Europe has bought 300 airplanes, 
chiefly Spads and Farmans, in France. Persumably these 
were bought from the French Disposals Board; as there has 
been no news of the Spad or Farman factories being active 
on Japanese orders. ‘ 

Much about the same time, General Nagaoka, the Chief 
of the Mission, said: “The next war will be an air war, and 
the nation with the best air service will dominate its rivals 
both on land and sea.” And subsequent events show that 
Japan is acting up to this obvious doctrine, which seems to 
be so strangely ignored by our politicians. 


Recent Developments 


It is curious that Japan’s first big purchases of airplanes 
should have been made in France, seeing that England is 
supposed to be Japan’s only European ally. This may be 
explained by the fact that the Japanese army is in these 
days largely under French influence, while the Japanese 
navy is modelled on English lines. 

This view seems to be borne out by the further fact that, 
so far as one ean discover, no aircraft have been bought in 
England for the Japanese army, though a large number— 
as orders go in these days—have been bought here by the 
Japanese navy, and it is said that negotiations are afoot 
for many more. Also, it is understood that French pilots 
and mechanies have been engaged as instructors for the 
Japanese army. And it is known that an official mission 
was to have been sent by the Coastal Aera R.A.F. to the 
Japanese navy, but that this mission was cancelled at the 
last moment, it is said as the result of representations made 
by the United States. 

Evidently, however, the Japanese believe in our system 
of naval aviation, for they have engaged privately as in- 
structors, both technical and on the flying side, certain very 
able officers formerly of the R.N.A.S., and presumably intend 
to acquire in this way all the knowledge which they would 
have acquired from an official mission. Which they prubably 
will do just as well and possibly at less expense. 


A Technical Advantage 


In this they will have something of an advantage over 
an official mission, for the officers and men of such a mis- 
sion would only be permitted to fly machines which had 
been duly passed by the Technical Department of the Air 
Ministry as being up to our own particular standard of safety. 
This standard (or factor, if you prefer it) is regarded by 
some of our best designers as being calculated by such highly 
academic methods as to detract seriously from the performance 
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of our machines without in fact adding in the slightest degree 
to their safety. 

That being so, free British pilots engaged by the Japanese 
navy wil be at liberty to fly the best possible machines built 
to the designs of our best possible designers, free from official 
hindrances. And so it may come to pass that the Japanese 
flying services may actually be equipped with better aircraft, 
either for land or sea, than our own. For, be it remembered, 
in equipping a foreign fighting service there is no need to 
bother about airworthiness certificates or the International 
Air Convention, and so each designer is free to do his best. 


Who Is the Enemy? 


Now, in the light of the very self-evident fact that Japan 
is undoubtedly equipping her already great army and navy 
with adequate flying services, it is necessary to consider how 
and where those services are likely to be used. Japan is not 
likely to be attacked by China, nor by Bolshevik Siberia, 
nor by the Rajah of Sarawak (who seems to be the nearest 
independent monarch), nor by the Commonwealth of Aus- 
tralia. Who, then, is the enemy against whom these great 
preparations are being made? There remains only the United 
States. 


There is never any difficulty in finding a cause for war if 
two nations are fated to fight. A row between American and 
Japanese pearl poachers in the Dutch East Indies, or between 
American and Japanese seal poachers in the Behring Sea, 
would suffice, even though both parties in either case were 
criminals in law and pirates by profession. 


When and How? 


The more interesting question is when the fight will come. 
If it comes at all it must come soon. The great new U. 8. 
Navy is not meant to fight us. And if Japan is to fight 
America, Japan must strike before that American navy is 
ready. 

If Japan openly takes command of the Pacific, which the 
Japanese navy holds in fact today, she can then land troops 
in America at her leisure. And, be it remembered, Japan’s 
Mercantile Marine, which is almost the biggest in the world, 
ean handle her army as easily as ours handled our own and 
America’s armies. 


Japan would never be so foolish as to land troops on the 
Pacific Slope of the United States, with the Rockies in front 
of them. She would undoubtedly land them in Mexico, which 
is already fuller of Japanese than England was full of Ger- 
mans before the war, and would attack across the plains of 
Texas, where her armies would have room to maneuver. 
Which is one reason why the active service squadrons of the 
U. S. Air Service are stationed on the Mexican Frontier. 


Meantime the Japanese fleet, with long-range guns and 
bomb-dropping airplanes flying from aircraft-carriers, would 
make life very unpleasant in Seattle, San Francisco, San 
Diego, Los Angeles, and other cities more famous for film 
favorites than for flying forees. And before the attack the 
Japanese of the Pacifie Coast would do quite considerable 
damage before legging-it (or “beating it,” in the still more 
picturesque American phrase) for Mexican territory. 


Preparations fer Peace 


Meantime it is up to the States to prepare for the attack 
which may come at any time after the next two years. 

The American line of defence is perfectly simple. The 
worst attack must come from the sea. Therefore the defence 
must be against the enemy’s ships and bombing airplanes. ~ 

Against the former the only weapon is the torpedo-dropping 
airplane. Half a dozen torpedo machines, costing in all 
perhaps £18,000, will account for any £5,000,000 battleship a 
hundred miles from the coast. Therefore a fleet of about a 
thousand torpedo machines stationed along the Pacific Coast 
will make that Coast safe against gunfire at a cost of less 
than one battleship. 
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But over and above these it is necessary to provide defence 
against the enemy’s bombing machines which can leave their 
ships 200 miles or so from the coast. To meet these machines 
fighting airplanes, anti-aircraft guns, and search-lights are 
needed in large numbers. 

Furthermore, fighting machines capable of alighting on and 
getting off the sea will be needed to escort the torpedo 
machines in the attack on the Japanese fleet, for it may be 
assumed that the fleet will carry short-range high-performance 
fighters with which to beat off torpedo attacks. These 
machines are of a species allied to our amphibian fighting- 
machines, and here again we know rather more than most 
people. It is to be hoped that in this direction the U. S. 
Army, or Navy (whichever has the job of defending the 
Pacific Coast) will not be too proud to learn from us. 

Meantime, as has been said, one is filléd with admiration 
for Japan’s energy, and enterprise, and self-confidence. It 
would be all the better for this country if our political people 
had as much. 





Tests for Aviator’s Certificates 


Instructions governing the conduct of tests for Aviators’ 
Certificates as issued by the Aero Club of America under the 
rules of the International Aeronautic Federation are as fol- 
lows: 

Candidates must accomplish the two following tests, each 
being a separate flight: 

Test A—A flight without landing, during which the pilot 
shall remain for at least an hour at a minimum altitude of 
2,000 meters above the point of departure. The descent shall 
finish with a glide, the engines cut off at 1,500 meters above the 
landing ground. The landing shall be made within 150 meters 
or less of a point fixed beforehand by the official examiners of 
the test without starting the engine again. 

Test B—A flight without landing round two posts( or 
buoys) situated 500 meters apart, making a series of five fig- 
ure-of-eight turns, each turn reaching one of the two posts 
(or buoys). This flight shall be made at an altitude of not 
more than 200 meters above the ground (or water) without 
touching the ground (or water). The landing shall be effect- 
ed by: 

1. Finally shutting off the engine or engines at latest when 
the aircraft touches the ground (or water). 

2. Finally stopping the aircraft within a distance of 50 
meters from a point fixed by the candidate before starting. 












The candidate must be alone in the aircraft during the two 
tests. 

In flights for hydroairplane certificate, starting from ang 
landing on the water is permitted for all of the tests. 

The course on which the candidate accomplishes the test B 
must be marked out by two posts or buoys situated not mors | 
than 500 meters (547 yards) apart. 

The turns round the posts or buoys must be made alternate 
ly to the right and to the left, so that the flight will consist of 
an uninterrupted series of five figure-of-eight turns. 

The issuance of the certificate is always discretionary. 

The responsible representative of the Contest Committes 
is charged with the supervision of the tests and is responsible 
for-the preparation and accuracy of the reports which must 
be dated, signed and returned to the chairman of the Contest 
Committee as soon as practicable after the completion of the 
test. 

The responsible representative must see that the posts or 
buoys about which the aviators turn are located at a distanee 
not greater than 1640.4 feet (500 meters) apart, and shal] note 
in the report the way in which the distance between the posts 
or buoys was measured, whether by chain, steel tape, metallic 
tape, ‘ete. 

An observer must be stationed in the close vicinity of each § 
post to see that the turns are made in the proper order, dir- 
ection and number. 

Under the heading of “Remarks” the time of day and weath- 
er condition should be noted and the comment of the respon- 
sible representative as to the manner in which the applicant 
handles his machine. 

The observers are required to fill in the answers to the fol- 
lowing questions: 

A. Duration and altitude Did eandidate remain at a min- 
imum altitude of 2,000 meters throughout a period of at least 
one hour? Was the descent made from 1,500 meters with the 
motor eut off throughout? Was the alighting made in view of 
the observers? Was the alighting made in a satisfactory 
manner? 

B. Distance flight: Was the flight made in accordance 
with provisions in Test “B”? Alighting: Was the alighting 
made on land or water? Was the alighting carried out in a 
satisfactory manner? At what distance from the mark did 
the aireraft come to rest? How was course measured and how 
marked ? 

The report must be signed by the representative of the Aero 
Club of America and also by that of the observer. 
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The Monocoque Fuselage 


By Lester D. Seymour, E. E. 


During the late war, among many other developments 
along the line of aeronautics, there appeared a one piece 
laminated wood fuselage for airplanes which, while approxi- 
mated in this country, has not been exactly reproduced. 
The French word monocoque as applied to an airplane fuse- 
lage means simply. a fuselage that is truly one piece and so 
built. The nearest American approach is found in the Ver- 
ville racer built by the U. S. Air Service for the Gordon 
Bennett race. It is the purpose of this article to present for 
those interested in building airplanes the general method 
employed in this type of construction and to point out in not 
too great detail the advantages which it has been hoped to 
obtain. 

After the war, while in Paris the writer was privileged to 
visit several factories building airplanes and among them one 
engaged in the manufacture of the true monocoque fuselage. 
Only the very rough notes made at that time and sketches 
made later are available as a basis for this description and 
consequently there can be given only approximate dimensions, 
ete. 

The fuselage as constructed in the factory visited was built 
of thin laminations similar to those used in ordinary ply 
wood glued and bradded in place. The pieces used in build- 
ing up this Jaminated ply wood were approximately 1/16 in, 
in thickness and from % to 134 in. in width, varying with 
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Fig. 1. FrencH Monocoqure CONSTRUCTION 

the position in which they were placed on the fuselage, requir- 
ing more or less bending or forming. The laminations 
described varied in length from pieces not more than 1 ft. 
long to pieces up to 15 ft. in length. The application of the 
laminations to the fuselage building up the veneer or ply- 
wood was made as shown in Fig. 1. The procedure follows: 

A series of wooden dises or plates whose circumference fits 
the section of the fuselage at any particular point are placed 
in proper sequence and spaced at about 5 in. intervals on a 
steel tube about 4 in. in diameter, of a length just enough 
greater than the total length of the fuselage to enable the 
builders to place supports or “horses” under the ends in a 
position most advantageous for the workman to apply the 
different layers of wood and adjust the longitudinal members. 
These dise forms are about 2 in. in thickness and held in 
their proper position on the tube or shaft before mentioned 
by means of wooden sleeves placed between each dise. The 
whole assembly is held in position by large nuts placed on 
either threaded end of the tube, holding all the dises in com- 
pression, each against the one next to it. 

At the small or tail end of the fuselage (the fuselage 
section is usually cireular or slightly elliptical as built in the 
monocoque) a framework or internal truss forming the ribs 
of the horizontal stabilizer and vertical fin is set in position 
and attached to four or six longitudinal members (longerons) 
of the fuselage to be, these being equally disposed around the 
e'reumference of the cireular dises of the form, each set in 
grooves or notches in the edges of the dises. At the forward 
end of the fuselage: there is placed at the position where the 
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wing roots will be, wooden members attached to permanent 
rib members of the fuselage, at that point. 

These longitudinal members or longerons must not be 
confused with longerons as we know them, because they have 
no struts and are smaller in section (as their number in- 
creases) than an equal number of the usual longerons would 
be. ‘ 

The application of the plywood is now begun. Beginning 
at the rear of the fuselage, the end of a strip of wood such 
as described above is tacked to one of the longitudinal fus- 
elage members and wound spirally around the fuselage toward 
the forward end, being tacked or bradded at the proper places 
to the longitudinal members at an angle of approximately 
45 deg. This process is continued until the form is entirely 
covered with a series of these strips side by side spirally 
around fuselage and attached to the form of internal bracing 
of the stabilizer wing roots and longitudinal bracing. 

An opening is left in the fuselage for the pilot and observer 
to enter the cockpit, also on approximate place for the engine 
at the extreme nose. 

After the model has been given one complete layer of 
lamination, the process is repeated, this time as in usual ply- 
wood practice, laying the strips of lamination in opposite 
directions and gluing the layers together. While constructing 
any particular layer, it is often held in place by small pieces 





Fig. 2. 


FRENCH MonocoQqur FUSELAGE COMPLETED 


or blocks of wood tacked over its surface to maintain the 
curvature, since permanent tacks are only placed at the posi- 
tion of the longerons or other bracing. This process is con- 
tinued until the plywood has reached a thickness of five 
layers. 

The fuselage will now appear (Fig. 2) to be wood moulded 
in the form of an airplane, including everything except the 
actual wings. This conception is the more strong because 
the wood having been applied in thin layers as described, has 
conformed exactly to all the curves of the wing root, stabilizer, 
vertical fin, .wind shield and nose cowlings until it really 
appear to be one piece, which impression is strengthened after 
the fuselage has been carefully sandpapered and the first 
application of varnish applied. The rudder too, has been 
made oi formed plywood so that in the finished plane the 
wings will be the only fabric upon the plane. 

The forms or wooden dises before mentioned are now re- 
moved by first sliding out the long tube and transferring the 
weight of the fuselage from the tube to “horses” now bearing 
directly upon the fuselage. The discs are collapsible and 
removed through either the cockpits or engine openings in 
the large end of the fuselage. The types which the writer 
saw completed were built both for rotary and Hispano-Suiza 
engines and the engine cowling or nose of the fuselage was 
slightly different in each case to conform to the requirements 
by the two different engines. 

At whatever interval necessary to give the required stiffness 
to the structure, light metal bulkheads were placed inside the 
fuselage. In the front end the engine bearers were at- 
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in successfully operating flying boats for commer- 
cial purposes than any other company in this country. When hefhat a 
or companies operating Aeromarine boats he signed the contra 
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tached to such strength members. Other construction in the 
cockpits, ete. was carried out in a like manner. 

The American tendency in building similar fuselages as 
exemplified in the Verville designs has been to build them in 
halves, placing the two together afterward. The structure 
again differs from the original French in that it is covered 
with fabric. This method has the obvious advantage of easier 
removal of the forms, but presents a disadvantage in the 
fastening together of these two halves. 

Not only are transverse members in the form of dises used 
in the Army construction, but as shown in Fig. 3, longitudinal 
form members are applied which exactly conform to the 
desired contour of the finished fuselage. The appearance of 
this form just previous to the application of the laminated 
wood is shown in Fig. 4. 

During the process of forming the narrow strips of ply- 
wood, the forms may be !aid on horses as shown in Fig. 5, 
thus facilitating this work to a great extent. In this feature 
there seems to be another advantage over the French method. 
From Fig. 5 also a good idea of the work may be obta‘ned. 
Similar to the French practice it will be seen that sma!l 
blocks of thin wood are tacked over the surface of a newly 
applied strip to hold it in place until the glue has set. 

A completed half of the shell or “skin” is shown in Fig. 6 
just after the form has been removed. Ine‘dentally th's makes 
evident the ease with which, by the American method, the 
form can be removed from the skin. Many photographs have 
been published showing the Verville, which is the finished 
product, fabr'e covered and ready for flight. 

While it would be impossib'e to diseuss here in det ail all 
the questions as to strength, design, ete., involved in this type 
of construction, it is interesting to note that a tremendous 
improvement in streamlining ean be thus effected and that 
external bracing can be reduced to almost nothing. 

As for the French progress along this line, the test of the 
finished planes made in this model were just beginning to 
be made in May, 1919, but from the few that had been tried 
out at the time, the results seemed very promising and the 
manufacturers were very enthusiastic about their work, 
claiming that this particular construction would give greater 
strength, more perfect streamline, increase the factor of safety 
in attaching the members of the tail group, reduce weight, 
add to the general appearance and weather resisting qualities 
and produce a more easily maneuverable ship than by the old 
method of construction. It was also said that this method 
of fuselage building would reduce the cost of production 
materially be a saving of valuable materials, reduce the com- 
plexity of design, repair and maintenance, and be much safer 
for the pilot in case of accident. On the whole, the fuselages 
and sample airplane which the writer saw in the factory 
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certainly made a pleasing impression and gave the appearance 
of great strength and flexibilty with minimum weight. 





Aero Club of America Personnel 


The Contest Committee of the Aero Club of America for 
1921 consists of: Caleb S. Bragg, Chairman; Maurice G. 
Cleary, David H. MeCulloch, Richard F. Hoyt, Charles E. 


Merrill, Edward O. MacDonnell and Harry F. Guggenheim, ~ 


The following resolution regarding a National Advisory 
Board, was unanimously adopted by the Board of Governors, 
December, 1920: 

Resolved: that there is hereby created a Special Committee 
of the Club to be known as the Aviation Board whose 
functions shall comprise the coordination of all activities 
in connection with the preparation and conduct of all 
contests held under the auspices of the Contest Com- 
mittee of the Club and to render such aid and advice to 
the Contest Committee as its chairman shall deem 
necessary. The Chairman of the Aviation Board shall 
designate a!l sub-committees and select the Chairman and 
members thereof, reporting from time to time his actions 
in that regard to the Board of Governors. Mr. Caleb 
S. Bragg was made Charman of the Aviation Board. 
(Mr. Bragg is also Chairman of the Contest Committee.) 

The Balloon Committee of the Aero Club of 1921 consists 
of: Mr. Alan R. Hawley, Chairman; Mr. Augustus Post, 
Mr. Ralph Upson, Major J. C. MeCoy, Mr. Howard A. 
Seholle, Mr. A. Leo Stevens, Major Thos. S. Baldwin, Mr. 
Geo. M. Mvers, Major Albert Bond Lambert. 

The Board of Governors of the Aero Club follows: Myron 
T. Herrick, Chas: Lane Poor, Henry A. Wise Wood, Jas. A. 
Blair, Jr., Jefferson DeMont Thompson, W. Redmond Cross, 
Douglass Campbell, Philip J. Roosevelt, Maurice G. Cleary, 
Chas. Jerome Edwards, F. Trubee Davison, Chas. E. Merrill, 
Cortlandt F. Bishop, Benjamin F. Castle, Philip A. Carroll, 
Caleb S. Bragg, Arthur A. O’Brien, Wm. A. Larned, A. (. 
Batchelder, Godfrey L. Cabot, Howard E. Coffin, Benedict 
Crowell, Rear Adm. x A. Fiske, U.S.N., Chas. J. Biddle, 
Albert Bond Lambert, Geo. M. Myers, Richard F Hoyt. 





1921 Gordon Bennett Balloon Race 


The Gordon Bennett International Balloon Race is to be 
held Sept. 17, 1921, in Belgium. Entries may be made up 

April 1. The national elimination race (for the selection 
of the American team to go to Belgium to compete for the 
G-B trophy) will probably be held some time during the 
month of May. The exact date and place for this latter race, 
however, has not been determined. 
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The British Controller-General of Civil Aviation has issued 
his third report on the Progress of Civil Aviation, covering 
the six months’ period from April 1 to September 30, 1920. 
A fairly comprehensive summary of the report, sent by 
Leslie E. Reed, U. S. Consul in London, is given herewith, 
practically in full: 

The policy of assisting insurance companies to establish 
aviation insurance has been continued; and in addition to 
providing information respecting the certification of aircraft, 
the licensing of pilots and airdromes, and the standards 
applied in the official medical and technical examinations, 
means have been afforded of obtaining subsequent information 
concerning pilots, engines, and aircraft by the introduction of 
log books, compiled in consultation with the representatives 
of the aircraft industry. These are now available to the 
public. The only fixed rates of insurance so far quoted are 
those for passenger risks. 


Air Treaties—International Services in Operation 


While several of the minor States have ratified the Interna- 
tional Air Convention, general ratification has not yet taken 
place, but temporary agreements have been negotiated with 
Norway, Sweden, Denmark, and Finland; these have not yet 
been s'gned. Monthly conferences have been instituted with 
the French and Belgian air authorities in order to discuss all 
matters in connection with civil aviation affecting them, 
pending the establishment of the International Commission of 
Aerial Navigation. 

Regular services have now been established from London 
to Paris, to Brussels, and to Amsterdam, and passenger, mail 
and goods traffic has increased substantially compared with 
previous periods. Amsterdam has been the junction for air 
lines to Germany and the Seandinavian countries. The total 
number of machine-miles, 689,600, is an enormous increase on 
the figure for the previous six months, and is even substan- 
tially more than the figure of 460,300 miles during the early 
period of civil aviation in 1919, when the majority of the 
trips were “joy flights.” It is interesting to note also that the 
aggregate machine mileage since May, 1919, is well over 1,000,- 
000 miles. Similarly the number of passengers has been greatly 
increased, 32,345 having been carried. Goods have increased 
from 2534 tons to 8614 tons, while the number of departures 
and arrivals to and from the Continent has risen from 734 
to 24,445, and the value of imports from £131,615 to £376,606 
(from $646,504 to $1,832,573) and of exports from £63,743 
to £168,300 (from $310,205 to $818,032). The number of 
letters carried since the inauguration of the mail service shows 
a steady increase, especially on the London-Amsterdam ser- 
vice, and an efficiency of 76 per cent, 94 per cent, and 84 per 
cent has been obtained on the London-Paris, London-Brussels, 
and London-Amsterdam services, respectively. 

Simultaneously with the advance in the commercial service, 
progress has been made in developing the ground organization 
in order to provide for the expansion of services in the fu- 
ture. Improvements have been effected in the general equip- 
ment of the two Government-owned customs airdromes at 
Croydon and Lympne; the Board of Customs and Excise has 
agreed to grant customs facilities for seaplanes and flying 
boats at certain ports on the southeast coast, and, with the 
consent of the Admiralty, it is hoped to include an air port 
on the Medway. In addition, negotiations have been continued 
for the use of the Thames above Westminster Bridge by air- 
craft employed on mail service and other traffic. 


Night Flying—Wireless Aids 


Regular night flying for commercial purposes has not yet 
been attempted, but the experimental lighthouse at Croydon 
has proved of value to belated machines landing after dark. 
Two more experimental lighthouses are to be installed, one at 
Lympne and one midway between London and Folkestone. 
The civil airdromes at Castle Bromwich, Manchester, and 
Renfrew will be similarly equipped, when the volume of night 
traffic renders this desirable. 

The wireless direction finder apparatus installed at Croydon 
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has proved its value, enabling aircraft to correct their course 
in thick weather; and the equipping of aircraft with wireless 
telephones is extending, as they are found to be of consider- 
able assistance to navigation. For the same reason the mark- 
ing of the names of towns and railway junctions around 
London so as to be seen from the air has been continued. 
Electric landing lights for indicating the direction for landing 
are being installed at Croydon airdrome, and trials are being 
made at the same place to test the value of powerful search- 
lights as a means of helping to locate the airdrome. 


The installation of wireless stations for telephony and 
telegraphy has been continued, and stations are now open at 
Croydon, Lympne, Castle Bromwich, Manchester, and Ren-. 
frew. The British proposals for the new radiotelegraph and 
telephone convention, including all forms of communication 
to and from aircraft, have been framed, and these are now 
being considered by an international conference at Wash- 
ington. 


Licenses 





Meteorological Information 


The transfer of the naval meteorological services to the Air 
Ministry has completed the unification of the meteorological 
services of the country. The consolidation has proved to be 
beneficial, and further new distributive stations have been 
opened. The number of inquiries for forecasts and informa- 
tion on general meteorological matters has shown a steady 
increase; among such have been frequent requests froin 
farmers for direct telegraphic forecasts. Special upper-air 
investigations have been conducted by pilots lent by the Royal 
Air Foree. 


A large number of new licenses have been issued to civil pi- 
lots and ground engineers, and the number of registered aircraft 
for civil flying has also grown. Revised regulations govern- 
iny the issue of certificates to aerial navigators and pilots have 
been drawn up and arrangements made for the technical 
examination in navigation of civilian pilots. These navigation 
tests will be strictly enforced in future. 

It is now possible to begin to judge the effect of continuous 
flying on those engaged in the regular Continental services or 
on other continuous air work. It is interesting to note that the 
physical condition of the pilot so employed compares favor- 
ably with that of the selected university athlete or of the 
candidate for a commission in the R.A.F. 


W ork of the Department of Research 


Experiments have been conducted by the Department of 
Research into the development of several new types of power 
plant, and, if these are successful, it will be possible to use 
a fuel of a higher flash point, thus making for safety and 
cheapness. Several new designs of aircraft are being pro- 
duced with facilities for making adjustments to the engine 
during flight, and a satisfactory engine starter for use on the 
ground is now available. 

Other investigations have been carried out to minimize the 
effects of mist and fog by mechanical dispersal, to secure the 
illumination of landing grounds, to produce mechanical ap- 
paratus to cause machines to flatten out automatically just 
before touching the grouné, and to construct instruments for 
indicating accurately to the pilot his position in relation to the 
aerodrome and his height above the ground. Among other 
problems under consideration are those connected with the 
all-metal machine, helicopter, amphibian, and various instru- 
ments for night flying. 

As already announced the Department of Civil Aviation 
has agreed temporarily to take over all airships in order to 
carry out experimental work of an operational character. 
The Research Department is carrying out investigations in 
technical details affecting the possible future operation of air- 
ships in dry climates (Egypt), while an improved mooring 
mast is to be erected in order to carry out further tests in 
mooring airships. 

The budget provided for an expenditure of £1,000,000 
($4,866,500) in aid of civil aviation during the present year. 
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When the estimates were drawn up it was adopted as a 
guiding principle that expenditures should be estimated so 
as to procure the extension of general ground organization 
both in this ¢ountry and on ecross-channel and imperial air 
routes should the development of civil aviation warrant it. 
Expansion, however, has been principally confined to the air 
service to the Continent. 

On the England-Egypt route a site has been secured at 
Malta for a new aerodrome, and steps have been taken to 
insure the wireless communications along the air route between 
England, Malta, Egypt, Mesopotamia, and India. The pre- 
paration of the Egypt-India route has been delayed owing to 
the unsettled conditions prevailing in Mesopotamia and 
Persia. Arrangements are being made whereby the main- 
tenance of the aerodrome on the Cairo-Cape Town route will 
be borne by local governments; this will relieve the British 
Government of financial responsibility in the future. 

In Australia severats@ir routes have been surveyed, and 
various schemes for the organization of new air services 
between the principal towns are under consideration. In 
Canada a Government civil aerodrome has been opened at 
Ottawa, and a seaplane station at Vancouver is nearing com- 
pletion. All regular Government air stations will be avail- 
able as commercial stations; and a preliminary survey of 
certain proposed air routes has been carried out. In India 
the air board has decided upon the provision of aerodromes 
on the Caleutta-Delhi-Bombay, Bombay,-Karachi, and Cal- 
eutta-Rangoon routes. An air board has been formed in New 
Zealand. 


South Africa and Bermuda 


It is understood that the South African Government will 
decide upon its policy in regard to civil aviation, particularly 
as affecting air mails and the organization of an air defense 
force as soon as the director of air services arrives in the 
Dominions. A’ company in Bermuda is operating an air ser- 
vice and is projecting new schemes in the West Indian Islands. 





Suggested Competition for Los Angeles Chamber of 
Commerce Trophy 


Of immense significance as an indication of the trend of 
aeronautie activities in the United States are the following 
suggestions submitted to the Los Angeles Chamber of Com- 
meree in response to request for information from the office 
of the Chief of Air Service through its Civil Affairs Division 
as to the best method of encouraging commercial aviation 
through the instituting of aerial competitions and the offering 
of prizes for performance records. 

General Nature of Suggested Competition 

1. The Los Angeles Chamber of Commerce, for the purpose 
of encovraging practical aeronautics in the State of California, 
offers a trophy to that individual, partnership or corporation 
who, during the year 1920, for a period of not less than one 
month, engaged in commercial aviation in a business way and 
as a result of their efforts directly or indirectly contributed 
to the advance of commerce and the economic wealth of the 
state. 

2. Any type of airplane, seaplane or dirigible, engine, fuel 
or lubricant, may have been used. 

3. The activity for which the prize is claimed must have 
extended over a period of one calendar month. 

4. Points will be given for each of the following phases of 
the activity and the prize will be awarded to that individual, 
partnership or corporation obtaining the largest number of 
points of a total of 100. 


NS Di Soe bn ene bwin dae 40 
(b) Financial profit to community ........... 20 
(c) Financial profit to firm or individual ...... 10 
(d) Efficiency in airplane performance ...... 10 


(e) Permanence of occupation 
Explanation 


1. Safety to life: 40 points will be given to that firm who 
during the month selected did not damage an airplane other 
than the ordinary wear and tear, 50 per cent will be deducted 
for each crash requiring repair beyond one working day. 

(b) Financial profit to community. 20 points will be 
allowed to that competitor who shows that he has performed 











a certain economic function better than could otherwise haye 
been performed by any available existing agency. All appli- 
cauts will be rated priority and allotted proportionately their 
share of the total of 20 points under this heading. 

(ce) Financial profit to firm or individual. A financial 


statement showing cost and net profit for any one month must: 


be given under this heading and points will be allotted accord- 
ingly. 

(d) Efficiency in airplane performance. An estimate based 
on useful load, on the ratio of pounds carried per gallon of 

WwW 
gasoline used, using the formula —, where W is the useful 
G 
load, irrespective of time carried or weight of pilot, instru- 
ments and standard essential load. 

(e) Permanence of occupation. 20 points will be given un- 
der this heading to the firms still operating in the same man- 
ner. 5 per cent of this number of points will be deducted for 
each month that the firm does not carry on the occupation 
named and nothing will be alloted to a firm that has ceased 
operations entirely with no intention of carrying on the busi- 
ness. 

Application Form: To be made up in accordance with above. 





General Mitchell on Aviation 


General Mitchell is to be commended for his frank and fear- 
less testimony as to the importance of aviation in future war- 
fare. He may have erred in some of his statements and he 
may have exaggerated the dangers to which a surface fleet 
will be subjected by air attack. 

Secretary Daniel’s comments upon Genéral Mitchell’s tes- 
timony were undignified and gratuitously offensive to that offi- 
eer. The Genera‘ had a perfect right to express his personal 
opinion that an sir force would drive dreadnoughts from the 
sea and would proyide a surer and much more economical de- 
fense for our coasts than the expensive forts and big guns upon 
which we now rely. 

If the General is wrong the fact can be demonstrated in a 
searching and dignified investigation by Congress. The peo- 
ple of this country, who are to foot the bills, wish to know the 
truth and the whole truth before they spend more billions. 
Mr. Daniels and the few naval officers whose minds go along 
with his should not be permitted to stifle discussion and to die- 
tate the decison as to our naval policy in the last thirty-four 
days of his disastrous administration. 

In truth the country owes General Mitchell a vote of thanks. 
Inasmuch as admirals and naval officers of independence are 
not permitted to speak it is most fortunate that a general of 
the Army has torn off the lid. We may hope that Mr. Baker 
will not meekly submit to a kaiserlike attempt by Mr. Daniels 
to throttle Army officers as well as admirals—who “cannot 
say that two and two make four!”—New York Tribune. 


Book Review 


Tue ArrPLANE by Frederic Bedell; 257 pp.; illustrated; pub- 
lished by D. Van Nostrand Co., New York. 

The Airplane by Frederic Bedell is a very practical and 
simple treatise on the elementary theory of the airplane. The 
first chapter takes up sustentation of the airfoil in a concise 
manner. The usual elementary theories are set forth in an 
orthodox and straightforward manner, with real simplicity of 
treatment. 

The second chapter takes up relations in flight, variation of 
velocity with lift and variations due to engine power changes 
and density of altitude. Parasite and wing resistance are dis- 
eussed fully in chapter three, with methods of calculation and 
diagrams showing how resistance is modified by properly shap- 
ing exposed menibers. 

Chapters four and five deal with the thrust for different con- 
ditions of loading, resistance and power required. The remain- 
ing chapters deal with conditions in climbing and gliding, air- 
plane performance at different altitudes, the aerodynamics of 
single and multiple planes, longitudinal stability and lateral 
stability are clearly and correctly dealt with. As a book for & 
beginner the work is excellent. 
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The following promotions in the Air Service, sent to the 
Senate on Jan. 18, were confirmed Jan. 29 :— 


[To be majors with rank. from July 1, 1920] 
Maj. Jenner Young Chisum, Capt. Raymond Sidney Bam- 
berger. 


[To be major with rank from January 18, 1921.) 
First Lieut. Fred Hughes Coleman. 
[To be captains with rank from July 1, 1920.] 


Capt. Elmer Adler, Capt. Truman Wike Allen, Capt. 
Arehie Wright Barry, First Lieut. William Alfred Bevan, 
Capt. Thomas Boland, First Lieut. Arthur Wellington Brock, 
jr, Capt. Arthur Raymond Brooks, Capt. Norbert Carolin, 
Capt. Frederick Foster Christine, Capt. Charles Palmer Clark, 
Capt. Ernest Clark, Capt. John Graham Colgan, Capt. John 
Joseph Devery, jr., Capt. Howard Thomas Douglas, Capt. 
Harry Coleman Drayton, Capt. Aubrey Irl Eagle, Capt. Ros- 
eoe Fawcett, Capt. Reuben Hollis Fleet, Capt. Harrison 
William Flickinger, Capt. Christopher William Ford, Capt. 
Calvin Earl Giffin, Capt. George Eustace Amyot Hallett, 
Capt. Harold Evans Hartney, Capt. Horace Nevil Heisen, 
Capt. Lynwood Benjamin Jacobs, Capt. George Churchill 
Kenney, Capt. Louis Ridney Knight, Capt. Edward Laughlin, 
Capt. Eugene Lazar, Capt. Francis Beatty Longley, Capt. 
Allan Parker McFarland, Capt. Dale Mabry, First. Lieut. Roy 
Louis Noggle. 

Capt. William Charles Ocker, Capt. Charles Thomas Phil- 
lips, Capt. Edward Joseph Ralph, Capt. Clearton Howard 
Reynolds, Capt. Charles Merrill Savage, Capt. David Sidney 
Seaton, Major Floyd Newman Shumaker, Capt. Albert Daniel 
Smith, Capt. Harry Marcy Smith, Capt. Lowell Herbert 
Smith, Capt. Albert William Stevens, Capt. William Freder- 
ick Volandt, Second Lieut. Harold Eastman Weeks, Capt. 
Chilion Farrar Wheeler, Capt. Henry Capron White, Capt. 
John Garrett Whitesides, Capt. Burdette Shields Wright, 
First Lieut. Frank Wilbur Wright, Capt. Byrne Virchow 
Baucom, Capt. Harvey Weir Cook, Capt. James Francis 
Doherty, Capt. Charles George Eidson, Capt. Oliver Steven- 
son Ferson, Maj. Melvin Adams Hall. 

[To be first lieutenants with rank from July 1, 1920.) 

First Lieut. Richard Thomas Aldworth, First. Lieut. Wil- 
liam Valery Andrews, Capt. Dogan Humphries Arthur, First 
Lieut. Charles Bernard Austin, First Lieut. Fred Austin, First 
Lieut. Karl Shaffner Axtater, First Lieut. Eugene Hoy Barks- 
dale, Capt. Frank Merrill Bartlett, First Lieut. Eugene Ben- 
jamin Bayley, First Lieut. Walter Bender, First Lieut. 
Edward Crews Black, First Lieut. Thomas Welch Blackburn, 
Capt. Shiras Alexander Blair, First Lieut. William Henry 
Bleakley, First Lieut. Rowland Charles William Blessley, 
First Lieut. Fred Sidney Borum, First Lieut. Ulrie Louis 
Bouquet, First Lieut. Robert James Brown, First Lieut. 
Oliver Grant Brush, First Lieut. Wallace Cole Burns, First 
Lieut. Byron Turner Burt, jr., 

First Lieut. Franklin Otis Carroll, First Lieut. James 
Bernard Carroll, Capt. William Henry Carthy, First 
Lieut. Claire Lee Chennault, Capt. John Martin Clark, First 
Lieut. Ross Franklin Cole, Capt. Carl William Connell, First 
Lieut. Benedict Arthur Coyle, First Lieut. Neal Creighton, 
Capt. Isaiah Davies, First Lieut. Raymond Ellis Davis, First 
Lieut. Robin Alexander Day, First Lieut. Charles Burton De 
Shields, First Lieut. Harry Arden Dinger, First Lieut. Benton 
Arthur Doyle, Capt. Alonzo Maning Drake, First Lieut. 
Donald George Duke, First Lieut. Asa North Duncan, First 
Lieut. Claude Edward Duncan, Capt. Frederick Irving Eglin, 
he Lieut. Merrick Gay Estabrook, jr., Capt. Asa Jeremiah 

theridge. 

First Lieut. Muir Stephen Fairchild, First Lieut. Karl de 
Vries Fastenau, Capt. Edward Lewis Fernsten, First Lieut. 
Rex Everett Field, Capt. Charles Rocheid Forrest, First Lieut. 
Arthur Lee Foster, First Lieut. Samuel Gordon Frierson, 
First Lieut. Carl Brewer Fry, First Lieut. Guy Harrison Gale, 
First Lieut. Raynor Garey, First Lieut. Alfred Clarence 
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George, First Lieut. Harold Huston George, First Lieut. Wil- 
liam Seymour Gravely, Capt. William Andrew Gray, First 
Lieut. Carl Franklin Greene, First Lieut. Russell Molland 
Greenslade, First Lieut. James Lionel Grisham, First Lieut. 
Albert Michael Guidera, First Lieut. Edward Higley Guilford, 
First Lieut. Frank Dennis Hackett, First Lieut. Edward 
Meeker Haight, Capt. Fraser Hale, First Lieut. Joseph En- 
glish Hall, First Lieut. Harold Ross Harris, First. Lieut. 
Lloyd Leon Harvey, First Lieut. William Albert Hayward, 
Capt. James Andrew Healy, First Lieut. Virgil Hine, Capt. 
Earl Seeley Hoag, Capt. Harlan Ware Holden, First Lieut. 
Harvey Hodges Holland, First Lieut. Richard Orleans Hun- 
nam, First Lieut. Leland Charles Hurd, First Lieut. Don Lee 
Hutchins, Capt. James Troy Hutchison. 

Capt. Stephen Joseph Idzorek, First Lieut. J. Thad John- 
son, Capt. Winant Pullis Johnston, First Lieut. Aaron Ed- 
ward Jones, First Lieut. Edward Davis Jones, First Lieut. 
Ulysses Grant Jones, First. Lieut. Clarence Peyton Kane, 
First Lieut. Robert Kauch, Capt. Frank Kehoe, jr., Capt. 
John Carroll Kennedy, First Lieut. Frederick Putnam Kenny, 
First Lieut. Horace Simpson Kenyon, First Lieut. Alvan 
Cleveland Kineaid, First Lieut. Alfred Foster King, jr., First 
Lieut. Richard James Kirkpatrick, First Lieut. Leonidas Lee 
Koontz, First Lieut. John Tollefson Lanfall, First Lieut. 
Lawrence Augustus Lawson, Capt. Walter Ralls Lawson, First 
Lieut. Charles Manning Leonard, First Lieut. Burton Fred- 
erick Lewis, First Lieut. Martin Sidney Lindgrove, First 
Lieut. Samuel Milhollen Lunt, First Lieut. John Edward 
Lyneh, Capt. William Elmer Lynd. 

First. Lieut. John Michael McDonnell, First Lieut. George 
Wilbur McEntire, First Lieut. Frank Morton McKee, Capt. 
John Arthur Macready, First Lieut. Alfred Warrington Mar- 
riner, First Lieut. Bruce North Martin, First Lieut. Paul 
Jones Mathis, First Lieut. Russell Lowell Maughan, Capt. 
Charles. Raymond Melin, First Lieut. Clarence Lloyd Midcap, 
First Lieut. Walter Miller, First Lieut. Charles Hufford Mills, 
Capt. John Isham Moore, First Lieut. Edward Moses Morris, 
Capt. Corliss Champion Moseley, First Lieut. Langhorne 
Waldo Motley, Capt. William Herbert Murphy, Capt. Donald 
Patrick Muse, First Lieut. Devereux Maitland Myers, First 
Lieut. Clifford Cameron Nutt. 

Capt. Robert Oldys, Air Service, First Lieut. Robert San- 
ford Olmsted, First Lieut. Edwin Randolph Page, First Lieut. 
George Merrill Palmer, Capt. George Franklin Parris, First 
Lieut. John Bellinger Patrick, Capt. George Beatty Patterson, 
First. Lieut. Albert Brown Pitts, Capt. Fred Place, First 
Lieut. Leo Fred Post, First Lieut. Rudolph Williatn Propst, 
First Lieut. Charles Addison Pursley, First Lieut. Alfred 
Isaac Puryear, Capt. Marion Gardner Putnam, First Lieut. 
Merwyn Calvin Randall, Capt. Walter Jay Reed, First Lieut. 
Walter Hey Reid, First Lieut. Monroe Reynolds, First Lieut. 
John Paul Richter, First Lieut. Henry Irving Riley, First 
Lieut. John Pierre Roullot, First Lieut. Francis W. Ruggles, 
First Lieut. Edwin Andrews Russell. 

First Lieut. Philip Schneeberger, Capt. Earl Spiker Scho- 
field, First Lieut. John W. Shoptaw, First Lieut. John William 
Signer, First Lieut. Louis Charles Simon, jr., Capt. Arthur 
Emel Simonin, First Lieut. John William Slattery, First 
Lieut. Kellogg Sloan, First Lieut. Edgar Lee Smith, First 
Lieut. Junius Augustus Smith, First Lieut. Lotha August 
Smith, Capt. Clifford Erle Smythe, First Lieut. Henry Je- 
rome Spalding, Capt. Martinus Stenseth, First Lieut. Rex 
Kirkland Stoner, Maj. Victor Herbert Strahm, Capt. St Clair 
Street, First Lient. Joseph Leonard Stromme, First Lieut. 
Rene Raimond Studler, Capt. Harry Allen Sutton, Capt. 
Arthur Thomas, First Lieut. Richard Edwin Thompson, Capt. 
Julius Conrad Tips, jr., First Lieut. Otto Gresham Trunk, 
First Lieut. William Turnbull, Capt. Paul Roper Turpin, 
Capt. Frank Benjamin Tyndall. ; 

First Lieut. George Luke Usher, First Lieut. Arthur Wil- 
liam Vanaman, First Lieut. Solomon Lee Van Meter, jr., 
First Lieut. John Parker Van Zandt, First Lieut. Raymond 
Edward Vaughan, Capt. Thomas Settle Voss, First Lieut. 
Perry Wainer, First Lieut. Henry Jay Ward, First Lieut. 















































































Harry Weddington, First Lieut. William Downing Wheeler, 
First Lieut. Ennis Clement Whitehead, Capt. Frederic Ber- 
nard Wieners, First Lieut. Donald Wilson, First Lieut. Walter 
Drake Williams, First Lieut. John Y. York, jr., First Lieut. 
Harry Herman Young, Second Lieut. Morton Donald Adams, 
First Lieut. Max Balfour, First Lieut. Morris Berman, Second 
Lieut. Halsey Lyle Bingham. 

Capt. Clayton Lawrence Bissell, First Lieut. Edmund Pen- 
dleton Gaines, First Lieut. Armin Ferdinand Herold, First 
Lieut. Frank O’Driscoll Hunter, Capt. Ira Robert Koenig, 
Capt. John McRae, First Lieut. Harry Gage Montgomery, 
Second Lieut. Erik Henning Nelson, First Lieut. Bob Edward 
Nowland, First Lieut. Lawrence Irvin Peak, First Lieut. 
Laclair Davidson Schulze, First Lieut. Lorenzo Lamont Snow, 
First Lieut. Theose Flwin Tillinghast, First Lieut. LeRoy 
Moore Wightman. ¥ 


‘ [To be second lieutenants with rank from July 1, 1920.) 


Second Lieut. Evers Abbey, Second Lieut. James Ellsworth 
Adams, Second Lieut. William Tillmon Agee, Second Lieut. 
Ames Scribner Albro, Second Lieut. Frank Potter Albrook, 
Second Lieut. Irwin Stuart Amberg, Second Lieut. Stanley 
Mitchell Ames, Second Lieut. William Noel Amis, Second 
Lieut. Orvil Arson Anderson, Second Lieut. Leland Stanford 
Andrews, Second Lieut. James Frane’s Armstrong, Second 
Lieut. Leslie Philip Arnold, Second Lieut. Melvin B. Asp. 

Seeond Lieut. Raphael Baez, jr., Second Lieut. Joseph 
Popenjoy Bailey, Second Lieut. Audrey Blaine Ballard, Sec- 
ond Lieut. Gerald Edgar Ballard, Second Lieut. Charles 
Yawkey Banfill, Second Lieut. John DeForest Barker, Second 
Lieut. Lloyd Barnett, Second Lieut. Carl Henry Barrett, First 
Lieut. Harold Arthur Bartron, Second Lieut. Lowell Whittier 
Bassett, Second Lieut. Eugene Cooper Batten, Second Lieut. 
Rosenham Beam, Second Lieut. Harold Webster Beaton, 
Second Lieut. Lueas Victor Beau, jr., Second Lieut. Levi L. 
Beery, Second Lieut. Dean Bryan Belt, Second Lieut. John 
William Benton, First Lieut. Victor Emile Bertrandias, See- 
ond Lieut. Cyrus Bettis, Second Lieut. Juhn Beveridge, jr., 
Seeond Lieut. George Hendricks Beverley, First Lieut. Reuben 
Dalam Biggs, Second Lieut. Roland Birnn, First Lieut. Hugh 
Albert Bivins, Second Lieut. Lloyd Chartley Blackburn, 
Second. Lieut. John Blaney, Second Licut. Edwin Barton 
Bobzien, Second Lieut. Howard Zabriskie Bogert. 

Second Lieut. Carlton Foster Bond, Second Lieut. Francis 
Pat Booker, Second Lieut. Elmer John Bowling, Second 
Lieut. William Lewis -Boyd, Second Lieut. Harold Brand, 
Seeond Lieut. Howard Carlton Brandt, First Lieut. Charles 
Egbert Branshaw, Second Lieut. Charles Gage Brenneman, 
Second Lieut. Wendell Holzworth Brookley, Second Lieut. 
Thomas Brooks, Second Lieut. Norman Delroy Brophy, Sec- 
ond Lieut. Courtland Moshier Brown, Second Lieut. George 
Harold Brown, Second Lieut. Raymond Rudolph Brown, 
Seeond Lieut. Donald Lloyd Bruner, Second Lieut. George 
Howell Burgess, Second Lieut. Walter Kellsey Burgess, Sec- 
ond Lieut. Paul Edmund Burrows, Second Lieut. Henry 
Thomson Burtis, Second Lieut. Orin Jay Bushey. 

Second Lieut. Roy William Camlin, Second Lieut. Dwight 
Joseph Canfield, Second Lieut. Edwin Forrest Carey, Second 
Lieut. Hjalmar Frithijof Carlson, Second Lieut. Earle J. Car- 
penter, Second Lieut. Harold Hibbard Carr, Second Lieut. 
Sampel Oliver Carter, Second Lieut. Warren Rice Carter, 
Second Lieut. Benjamin Buckles Cassiday, Second Lieut. 
Bernard Tobias Castor, Second Lieut. senjamin Sheilds Cat- 
lin, jr., Second Lieut. Homer Barron Chandler, Second Lieut. 
Charles Carl Chauncey, Second Lieut. Wilfred Morey Clare, 
Second Lieut. Harold Lyman Clark, Second Lieut. Willard 
Shaw Clark, Sargent Laurens Claude, Second Lieut. Ambrose 
Vietor Clinton. 

Second Lieut. James Culver Cluck, Second Lieut. Gilbert 
Taylor Collar, Second Lieut. Harry Forest Colliver, Second 
Lieut. William DeVoe Coney, First Lieut. Samuel Martin 
Connell, Second Lieut. William Edmund Connolly, Second 
Lieut. Frank Lauderdale Cook, Second Lieut. Russell Hay 
Cooper, Second Lieut. John D. Corkille, Second Lieut. Carl 
Anson Cover, Second Lieut. John Sanderson Crawford, Sec- 
ond Lieut. George Good Cressey, Second Lieut. Harrison Gage 
Crocker, Second Lieut. Robert Theodore Cronau, Second 
Lieut. Clarence Edgar Crumrine, Second Lieut. Charles Milton 
Cummings, Second Lieut. Wallace Caldwell Cummings, Sec- 
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ond Lieut. James Thomas Curry, jr., Second Lieut. Clarenee 
Meredith Cutler. 

Second Lieut. Burnie Raymond Dallas, Second Lieut 
Joseph Henry Davidson, Second Lieut. Rufus Benjamin 
Davidson, First Lieut. John Myrddin Davies, Second Lieut, 
Everett Sanford Davis, Second Lieut. Lewis Allegeo Dayton, 
First Lieut. William Windom Dixon, Second Lieut. James 
Harold Doolittle, Second Lieut. Charles Douglas, Second 
Lieut. Charles Hale Dowman, Second Lieut. Hugh Chester 
Downey, Second Lieut. John Raymond Drumm, First Lieut, 
James Edward Duke, jr., Second Lieut. Lionel H. Dunlap, 
First Lieut. Ray Aloysious Dunn, Second Lieut. Delmar Hall 
Dunton. 

Second Lieut. John MeDonough Early, Second Lieut. James 
Sharp Eldredge, Second Lieut. Carl Grammer Eliason. Second 
Lieut. Clifford Elleman, Second Lieut. Louis North Eller, 
Second Lieut. Charles Glendower Ellicott, Second Lient, 
Marion Larimore Elliott, First Lieut. Sam Love Ellis, Second 
Lieut. Arthur Ignatius Ennis, Second Lieut. Eugene Lowry 
Eubank, Second Lieut. Charles Reed Evans. 2 

Second Lieut. William Cushman Farnum, Second Lieut. 
Robert Halbert Finley, Second Lieut. Matthew Edward Finn, 
Seeond Lieut. Clyde Virginius Finter, Second Lieut. Fred 
Cleveland Fishback, Seeond Lieut. Donald David Fitzgerald, 
Seeond Lieut. William Stephen Fitzpatrick, Second Lieut. 
James Flannery, Second Lieut. Wallace Robinson Fletcher, 
Second Lieut. Angier Hobbs Foster, Seeond Lieut. Thad Vie- 
tor Foster, Second Lieut. Albert Carl Foulk, Second Lieut 
Russell Ralph Fox, Second Lieut. Elbert Wiley Franklin, 
Second Lieut. Kenneth Gatiss Fraser, Second Lieut. Wallis 
Ammi Frederick, Second Lieut. Ezra Rice Frost, jr. 

Seeond Lieut. William Carl Gabriel, Second Lieut. Dale 
Vineent Gaffney, Second Lieut. Grandison Gardner, Second 
Lieut. John Henry Gardner, Second Lieut. William Ansel 
Gardner, Second Lieut. Kenneth Garrett, Second Lieut. Byron 
Elihu Gates, Second Lieut. Harold Lee George, Second Lieut. 
Charles Willard Getchell, Second Lieut. Ralph Alfonzo Gib- 
son, Second Lieut. Thomas Lonnie Gilbert, Second Lieut. 
Barney MeKinney Giles, First Lieut. Benjamin Franklin 
Giles, Second Lieut. James Dougles Givens, Second Lieut. 
John Raglan Glaseock, Second Lieut. Edgar Eugene Glenn, 
Second Lieut. George William Goddard, Seeond Lieut. William 
Campbell Goldsborough, Second Lieut. Donald Reuben Good- 
rich, Second Lieut. Wendell Eugene Goodrich, First Lieut. 
Oliver Perry Gothlin, jr., Seeond Lieut. Oliver Allen Gott- 
schalk, First Lieut. Gilbert Shaw Graves, jr., Second Lieut. 
Carlyle West Graybeal, Second Lieut. Jack Greer, Second 
Lieut. Gerald Edward Grimes, Second Lieut. Karl Derby 
Guenther, Second Lieut. Faye Sherman Gullet. 

Second Lieut. John Rober Hall, Second Lieut. Spencer Hall, 
Seeond Lieut. Harry Arthur Halverson, Second Lieut. Arthur 
Girard Hamilton, Second Lieut. Winfield Seott Hamlin, 
Second Lieut. William Jones Hanlon, Second Lieut. Edward 
Vineent Harbeck, Second Lieut. Ernest Emery Harmon, 
Seeond Lieut. Ray Guy Harris, Second Lieut. John Vernon 
Hart, Second Lieut. Harrison Jay Hartmen, Second Lieut. 
George William Haskins, First Lieut. Thomas Watson Has- 
tey, Second Lieut. Caleb Vance Haynes, Second Lieut. Gris- 
som Edward Haynes, Second Lieut. Robert Storie Heald, 
Second Lieut. Albert Faitoute Hebbard, Second Lieut. Armor 
Simpson Heffley, Second Lieut. Albert Francis Hegenberger, 
Second Lieut. Lawrence Pradere Hickey, Second Lieut. 
Edward Ernest Hildreth, Second Lieut. Ployer Peter Hill, 
Second Lieut. Edward Alton Hillery, Second Lieut. Harold 
Kirkham Hine, Second Lieut. Stacey C. Hinkle, Second Lieut. 
George Edwin Hodge, Second Lieut. James Pratt Hodges, 
Second Lieut. Park Holland, Second Lieut. John Benjamin 
Holmberg, Second Lieut. Frederick Mercer Hopkins, jr, 
Second Lieut. Bushrod Hoppin, Second Lieut. Charles Adam 
Horn, Second Lieut. Aubrey Hornsby, Second Lieut. Clarence 
Frost Horton, Second Lieut. Walter Bernard Hough, Second 
Lieut. Charles Harold Howard, Seeond Lieut. Ernest LeRoy 
Hurst, Second Lieut. Silas Clearman Hyndshaw, Second 
Lieut. Thomas Vincent Hynes. 

Second Lieut. Robert Victor Ignico, First Lieut. Edward 
Jenkins, Second Lieut. Alfred Liljevalech Jewett, Second Lieut. 
Arthur Lowell Johnson. Second Lieut. Bayard Johnson, 
Second Lieut. Cortlandt Spencer Johnson, Second Lieut. Ed- 
win Johnson, Second Lieut. Frederick Andrew Johnson, 
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Second Lieut. George Pryor Johnson, Second Lieut. Harry. 
Anton Johnson, Second Lieut. Douglas Johnston, Second 
Lieut. Delbert Emerick Jones, Second Lieut. James Bumer 
Jordan, Second Lieut. Rupert Julian. 

Second Lieut. John A. Kase, Second Lieut. Oakley George 
Kelly, Second Lieut. Emile Tisdale Kennedy, Second Lieut. 
Cornelius John Kenney, Second Lieut. Emil Charles Kiel, 
Second Lieut. Everett Listeman Kirkpatrick, Second Lieut. 
Ross Corbett Kirkpartrick, Second Lieut. Guy Kirksey, Sec- 
ond Lieut. Robert Duane Knapp, Second Lieut. Theodore 


' Joseph Koenig, Second Lieut. Henry William Kunkel, Second 


Lieut. Clyde Antone Kuntz. 

Second Lieut. Arthur Kay Ladd, Second Lieut. John Arthur 
Laird, jr., Second Lieut. William Michael Lanagan, Second 
Lieut. Sigmund Franklin Landers, Second Lieut. Westside 
Torkel! Larson, Second Lieut. Newman Raiford Laughing- 
house, Second Lieut. John Theodore Lawson, Second Lieut. 
Maleolm Stoney Lawton, Second Lieut. Royal Beard Lea, 
Second Lieut. Richard Kemp LeBrou, Second Lieut. Edgar 
Andrew Liebhauser, Second Lieut. Arthur George Liggett, 
Seeond Lieut. Alfred Lindeburg, Second Lieut. David Glenn 
Lingle, Second Lieut. Clarence Beaver Lober, Second Lieut. 
Newton Longfellow, Second Lieut. George Godfrey Lundberg, 
Second Lieut. Floyd Albert Lundell, Second Lieut. Frederick 
Dan Lynch, Second Lieut. Alfred Jefferson Lyon. 


Second Lieut. Hez MeClellan, Second Lieut. John Myers 
MeCulloch, First Lieut. Rodger Shaw McCullough, Second 
Lieut. Milo MeCune, Second Lieut. Corley Perry McDarment, 
Second Lieut. Cleveland William McDermott, Second Lieut. 
George Clement MeDonald, Second Lieut. Russell Carrigan 
MacDonald, Seeond Lieut. Jasper Kemper McDuffie, Second 
Lieut. Harold Alling McGinnis, Second Lieut. Kenneth Camp- 
bell MeGregor, Second Lieut. George Allan McHenry, jr., 
Second Lieut. Michael Everett MecHugo, Second Lieut. Clar- 
ence Roscoe Maelver, Second Lieut. William John McKiernan, 
jr., Capt. Ashley Chadbourne McKinley, Second Lieut. Morton 
Howard MeKinnon, Second Lieut. Guy Lewis McNeil, Second 
Lieut. George Vardeman MePike, Second Lieut. Edwin Ray 
MeReynolds. 

Second Lieut. Jesse Anthony Madarasz, Second Lieut. 
Richard Hartnett Magee, Second Lieut. Lester James Mait- 
land, Second Lieut. Louie Clifford Mallory, Second Lieut. 
Merrill Deitz Mann, Second Lieut. Earle Henry Manzelman, 
Seeond Lieut. Austin Walrath Martenstein, Second Lieut. 
Pardoe Martin, Seeond Lieut. Harry Joseph Martin, Second 
Lieut. Thomas Kennedy Matthews, Second Lieut. Warren 
Arthur Maxwell, Seeond Lieut. William Riley Maynard, Sec- 
ond Lieut. Arthur John Melanson, First Lieut. Vincent James 
Meloy,. First Lieut. Phillips Melville, Second Lieut. Bennett 
Edward Meyers, Second Lieut. Leland Wilbur Miller, Second 
Lieut. Harry Hobson Mills, Second Lieut. Pittman Wall Mills, 
Second Lieut. Samuel Perham Mills, Second Lieut. Raymond 
Calvin Milyard, Seeond Lieut. Hugh Cromer Minter, Second 
Lieut. Reuben Curtis Moffat, Second Lieut. James Alexander 
Mollison, Second Lieut. John William Monahan, Second Lieut. 
Charles Norton Monteith, Second Lieut. Osear Monthan, 
Seeond Lieut. Odas Moon, Second Lieut. Robert Dudley Moor, 
Second Lieut. Harold Amos Moore, Second Lieut. William 
Grayson Moore, Second Lieut. Ivan Glen Moorman, Second 
Lieut. William King Moran, Second Lieut. John Ross Morgan, 
Second Lieut. Louis Philip Moriarity, Seeond Lieut. Joseph 
Theodore Morris, Second Lieut. William Colb Morris, Second 
Lieut. Raymond Morrison, Second Lieut. Charles Lester 
Morse, Seeond Lieut. Benjamin Rhoten Morton, Second Lieut. 
Roy Bradford Mosher, Second Lieut. Max Frederic Moyer, 
Seeond Lieut. Carl Hiestand Myers. 

Second Lieut. James Montrose Graham Thomson Neely, 
Second Lieut. Fred Cyrus Nelson, Second Lieut. Frederick 
Willian Niedermeyer, jr., Second Lieut. Omer Osmer Nier- 
garth, Second Lieut. Erling Schriver Norby, Second Lieut: 
Howard Dutton Norris, Second Lieut. Jack Joseph O’Connell, 
Second Lieut. Myron Emmett O’Hanly, Second Lieut. Rod- 
erick Norman Ott, Second Lieut. Ray L. Owens, Second Lieut. 
George William Pardy, Second Lieut. Frederick Irving 
Patrick, Second Lieut. Frank Martyn Paul, Second Lieut. 
Alexander Pearson, jr., Second Lieut. John Millan Pennewill, 
Second Lieut. Elmer Daniel Perrin, Second Lieut. Wendell 
Kingsley Phillips, Second Lieut. Joseph Allen Physioc, jr., 
Second Lieut. Younger Arnold Pitts, Second Lieut. Marl 
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James Plumb, Second Lieut. George Washington Polk, jr., 
Second Lieut. Edward Michael Powers, Second Lieut. Paul 
Hyde Prentiss, Second Lieut. Walter Emmett Price, Second 
Lieut. Charles Peter Prime, Second Lieut. Ivan Lewis Proc- 
tor, First Lieut. Harvey William Prosser, Second Lieut. Carl 
Weston Pyle. 

First Lieut. Edward Whiting Raley, Second Lieut. Howard 
Knox Ramey, First Lieut. William Millican Randolph, See- 
ond Lieut. Mark Henry Redman, Second Lieut. Lewis Rine- 
hart Pfoutz Reese, First Lieut. Dache McClain Reeves, Second 
Lieut. Henry Harold Reily, Second Lieut. George Edgar Rice, 
Second Lieut. Walter Eugene Richards, Second Lieut. Carlye 
Howe Ridenour, Second Lieut. William Edward Riley, Second 
Lieut Harold Rentsch Rivers, Second Lieut. Oliver Kendall 
Robbins, Second Lieut. George Oliver Roberson, Second Lieut. 
Ward Fisk Robinson, Second Lieut. Osear Leslie Rogers, 
Second Lieut. Harold Franklyn Rouse, Scednd Lieut. Dudley 
Ely Rowland. . 

Second Lieut. Graham Mead St. John, Second Lieut. Glenn 
Charles Salisbury, Second Lieut. Max Frank Schneider, 
Second Lieut. Ned Schramm, Second Lieut. Edward Lewis 
Searl, jr., Second Lieut. Frank Walter Seifert, Second Lieut. 
Robert Elmer Selff, Second Lieut. Edgar Theodore Selzer, 
Second Lieut. Henry Few Sessions, Second Lieut. Clayton 
Charles Shangraw, Seeond Lieut. Clarence Edward Shankle, 
Seeond Lieut. Leon Edgar Sharon, Second Lieut. Hiram 
Wilson Sheridan, Second Lieut. James Cole Shively, Second 
Lieut. Hubert Augustine Shovlin, Second Lieut. Peter Eman- 
uel Skanse, Second Lieut. Charles Theodore Skow, Second 
Lieut. Harold Daniel Smith, Second Lieut. Stanley Smith, 
Seeond Lieut. Stanton Thomas Smith, Second Lieut. Taleott 
Proudman Smith, Second Lieut. Wallace Gordon Smith, 
Second Lieut. George William Snow, Second Lieut. William 
Bettencourt Souza, Second Lieut. Harry Leon Speck, Second 
Lieut. Owen Evans Spruance, Second Lieut. Orville L. 
Stephens, Second Lieut. Maleolm Nebeker Stewart, Second 
Lieut. Donald Gardner Stitt, Second Lieut. Charles Wesley 
Sullivan, Second Lieut. Joseph Ignatius Sullivan, Second 
Lieut. William Robert Sweeley, Second Lieut. James Gradon 
Taylor, Second Lieut. Willis Ratcliffe Taylor, First Lieut. 
Pohn- Parr Temple, Second Lieut. Charles Edwin Thomas, jr., 
Second Lieut. Bernard Scott Thompson, Second Lieut. Arthur 
Leslie Thornton, Second Lieut. Earle Hayden Tonkin, Second 
Lieut. Bernard Joseph Tooher, Second Lieut. Stewart Wel- 
lington Torney, Second Lieut. George Platt Tourtellot, Second 
Lieut. Morris Langdon Tucker, Second Lieut. Stanley Milward 
Umstead, Second Lieut. John Edwin Upston, Second Lieut. 
Theodore Shafer Van Veghten, Second Lieut. Joseph Edwin 
Virgin, 

First Lieut. Leigh Wade, Second Lieut. Paul Theodore 
Wagner, Second Lieut. Kenneth Newton Walker, Second 
Lieut. Alfred Evans Waller, Second Lieut. LeRoy Allen 
Walthall, Seeond Lieut. Charles William Walton, Second 
Lieut. Thomas Harrison Word, Second Lieut. Arthur Gil- 
lette Watson, Second Lieut. Dayton Dudley Watson, Second 
Lieut. Charles Leland Webber, Second Lieut. Lewis Selwyn 
Webster, Second Lieut. Robert Morris Webster, Second Lieut. 
Leonard Dickson Weddington, Second Lieut. Clarence Her- 
bert Welch, Second Lieut. Harold Ralph Wells, Second Lieut. 
William Warren Welsh, Second Lieut. Frank Edward White, 
Second Lieut. William Joseph White, Second Lieut. John 
Frederick Whiteley, Second Lieut. Courtney Whitney. 

Second Lieut. Paul California Wilkins, Second Lieut. Isaac 
Jackman Williams, Second Lieut. John Gordon Williams, 
Seeond Lieut. Paul Langdon Williams, Second Lieut. Clarence 
Chamberlain Wilson, Second Lieut. John Harvey Wilson, 
Second Lieut. Joseph Alexis Wilson, Second Lieut. Kenneth 
Bonner Wolfe, Second Lieut. Leroy Marion Wolfe, Second 
Lieut. Edward Huffner Wood, Second Lieut. Norman Reuben 
Wood, Seeond Lieut. Jacob Marcellus Woodard, Second Lieut. 
James Atwater Woodruff, Second Lieut. Fred Evans Wood- 
ward, Second Lieut. Henry Guy Woodward, Second Lieut. 
Mark Rhey Woodward, Second Lieut. Henry Edward Wool- 
dridge, Second Lieut. Clinton Fisk Woolsey, Second Lieut. 
Robert Strong Worthington, Second Lieut. John Brandon 
Wright, Second Lieut. Roscoe Caleb Wriston, Second Lieut. 
John Albert Wyatt, Second Lieut. Wesley A. Zellner. 

Second Lieut. Alfred Baxter Baker, Second Lieut. Oscar 
Norvell Barney, Second Lieut. Joseph Williams Benson, 
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Second Lieut. Oliver Wendell Broberg, Second Lieut. Thomas 
John Carroll, Second Lieut. Milo Neil Clark, Second Lieut. 
William Burleigh Clarke, Second Lieut. Howard Arnold Craig, 
Second Lieut. Samuel Custer Eaton, jr., Second Lieut. Solo- 
mon Bernard Ebert, Second Lieut. Weleome Bridges ‘Elston, 
First Lieut. Frederick William Evans, Second Lieut: Benja- 
min Franklin Griffin, Second Lieut. Harold Patrick Hennessy, 
First Lieut. Leland Ross Hewitt, Second Lieut. Maurice 
Shefstad Hill, Second Lieut. Roland Everett Hill. 

Second Lieut. Fonda Bernard Johnson, Second Lieut. James 
Joseph Langin, Second Lieut. Adolphus Rankin MeConnell, 
First Lieut. Wendell Brown MeCoy, Second Lieut. Clements 
MeMullen, First L‘eut. Walter Thomas Meyer, First Lieut. 
Valentine Stune Miner, Second Lieut. Horace William Moon- 
ey, Second Lieut. Francis Warren Nunenmacher, Second 
Lieut. Edward Morris Robbins, Second Lieut. Charles Me- 
Kinley Robinson, Second Lieut. Roland Lester Spencer, 
Seeond Lieut. Charles William Steinmetz, Second Lieut. 
David Robert Stinson, Second Lieut. Edwin Sullivan, Seret. 
William Simmons Sullivan, Seeond Lieut. Clarence Prescott 
Talbot, Second Lieut. Willard Spencer Wade, Second Lieut. 
Myron Ray Wood, Second Lieut. Robert Theodore Zane. 


The New Glenn L. Martin High Lift Wing 


Among the problems confronting aeronautical engineers is 
that of producing an aerofoil which will permit a wider speed 
variation to be obtained and will at the same time give a great- 
er efficiency of loading per square foot of area. Progress in 
the solution of this problem has been made by the Dayton 
Wright Co. in its variable camber wing, by'the Parker variable 
camber wing, by the Gastambide-Levasseur variable surface 
aerofoil, and by the Handley Page new high-lift wing. Each 
of these four developments tends to solve the problem in dif- 
ferent ways. 

Recently the Glenn L. Martin Co., Cleveland, Ohio, designed 
an airplane wing which it is claimed can lift a greater weight 
per square foot than any other wing yet produced. At thirty 
miles per hour speed, a model only eighteen by three inches in 
size carried four and two-thirds pounds per square foot. This 
is twice as great as the lift of the famous R. A. F. 15 wing, 
and 25 per cent more than that of the Handley Page high- 
lift wing according to the only record published. (In lbs/sq. 
ft., m.p.h. units, L-=0.00516). 

The efficiency of the Glenn L. Martin new high-!ift wing at 
high speeds is said to be 10 to 15 per cent greater than the 
highest value ever recorded for any wing except the Parker 
variable camber aerofoil. It can not only carry great loads 
on planes of small dimensions, but for racing machines it is 
at the present time unequalled. 

The “Glenn L. Martin Wing No.2” is thick, allowing a far 
more rugged internal construction than the thinner wings 
ordinarily used. Part or all of the wing bracing may be built 
inside the wing, reducing the air resistance of the plane, es- 
pecially at high speeds. 





Development of Bomb Sights 


The Ordnance Department has an organization at Frank. 
ford Arsenal which is coneentrating on the development of 
bomb sights to be used in directing the flight of aircraft over 
a target which indicate the instant at which a bomb should 
be released in order that the target may be hit. It has devel- 
oped a modification of the French Michelin sight which may be 
used with the bombs developed for use of the United States 
Army. 

Further modifications are in progress and two sights will 
soon be produced whieh will combine the principles of the 
French Michelin sight with a new gyroseopie stabilizer. The 
development testing of bomb sights is being undertaken at 
Aberdeen Proving Ground, Md., and exhaustive tests are in 
progress there on all available sights, both American and 
foreign, with the object of obtaining information which may 
assist in the further development of this type of material by 
the Ordnance Department. : 


A Letter 
To the Editor of AVIATION :— 


There appeared in the issue for Aug. 15, last, of this 
publication an article submitted by myself on the Resistance 
of Airship Models. At the end there was added an editorial 
foot-note briefly stating that I claimed to have been the first 
to develop. and use the correction for the static pressure 
gradient. Fa 

That the foot-note was unfortunately a misstatement of 
my claim must have been evident to most readers from the 
context of the article. My claim is that I was the first to 
develop, and that this laboratory at the Washington Navy 
Yard the first to employ the method of correcting for constant 
pressure gradients by means of Archimedes Principle for the 
buoyaney of fluids. 

Correcting for a pressure gradient by this method involves 
nothing more than multiplying the model volume, already 


known, by the gradient constant. To one familiar with ex- ° 


perimental aeronauties the advantage of this method, when it 
ean be used, in saving time and precision, over the usual 
method of approximate integration over the model surface 
is at once evident. 

The method was developed and the gradient comstants for 
the Navy tunnel determined some weeks before Aug. 26, 1919, 
which is the date of issue of the first report—No. 135—of 
the Construction Dept., Navy Yard, Washington, D. C., in 
which these constants were used. A report, No. 148, covering 
the method was issued later dated Dec. 29, 1919. 

I trust this meets Mr. Wolker’s objection whose letter I 
noted in a recent issue and similar objections that others may 
have taken to the foot-note. 


R. H. Smirn 
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It’s the “Flying Fish” ! 


ke panteestt along the water in the teeth of the sharp salt spray, 
soaring in the blaze of the sun, nosing its way through sodden 
banks of fog—for more than a year the Flying Fish has been taking 
its punishment like a Spartan. r 


This sturdy, 16-passenger flying boat, owned by the America Trans- 
Oceanic Company, has had scarcely a day’s rest since the varnish 
dried. It has carried hundreds of passengers, spun out thousands of 
miles from New York to outlying points —from Miami to Bimini, 
Havana to Nassau — up and down the Atlantic Seaboard from 
Maine to Florida. 


The owners realized that only a varnish with the most unusual 
qualities of endurance could withstand the persistent vibration, the 
spattered oil, the abrupt changes of temperature, the constant exposure 
to water and sun. 


You'd expect the Flying Fish to be Valsparred—It is! 




































ESTABLISHED 1832 
New York Chicago Boston 
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VALENTINE’S VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 


Toronto 


Londen Pacis Asnssendemn 
The Varnish That Won't Turn White W. P. FULLER & CO., Pacific Coast 
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Re Ash. : POR et oy Wee EE SUPE 
ANSALDO SVA Model 9 Two Seater. Dual Controls. Powered with SPA 220 H.P. Motor: Steel Landing Gear and Struts. 
ANNOUNCING 25% REDUCTION 5 0 0 0 F.0.B. New York 
FOR LIMITED PERIOD ONLY $ 9 Immediate Delivery 


AERO IMPORT CORPORATION 
1819 BROADWAY, NEW. YORK 


WRITE FOR OUR BOOKLET, DESCRIBING 2, 3 & 6 PLACE ANSALDO SVA PLANES. 






























THE HOME conraxy NEW YORK 
ELBRIDGE G. SNOW, President 
Home Office: 95 William St., New York 


AIRCRAFT INSURANCE 


Against the Following Risks 


FIRE AND TRANSPORTATION. 

‘THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


awh 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICU, CUBA, PORTO RICO AND CENTRAL AMERICA 


Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, l se and Occupancy, Windstorm ° 


STRENGTH REPUTATION SERVICE 
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For Your Flying 
<—Boats Use 
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Upward of 5,000 gallons 
of Jeffery’s Patent Water- 
proof Liquid Glue has been 
used by the U. S. Navy 
and War Department and 
as much more by the var- 
jous manufacturers of 
seaplanes having govern- 
































AMERICA HAS OVER 1500 LANDING FIELDS. 
DO YOU KNOW WHERE THEY ARE? 
THIS BOOK TELLS YOU. 


FLYING GUIDE 


and 


LOG BOOK 


1921 Edition Enlarged and Revised to Date 


By BRUCE EYTINGE 


Honorary Lieutenant, Royal Air Force,—Pilot, Captain, Aerial 
Police Reserve, New York City, Member, Aero Club of America. 
It gives you— 

A complete iist of Federal, municipal and private landing fields 
throughout the country, with their location, dimensions and the 
characteristic nature of surrounding buildings and landmarks. 

Photographs of landing fields throughout the country. 

Aviators, air-plane mechanics, and anyone who is at all inter- 
ested in, or helping to develop, commercial aviation, will find this 
book indispensible. 

150 pages, 4% by 7% inches illustrated. Cloth, $2.50 postpaid. 

Contains a ruled Log-Book division of 24 pages, for a record 
of the machine, motor and pilot’s flying time. 


Look It Over—FREE 


We will gladly send you a copy of EYTINGE’S “FLYING GUIDE” 
for ten days’ examination. Test it and see just how 
valuable it is before you remit. 


JOHN WILEY & SONS, Inc. 
432 Fourth Ave., New York 











LEARN TO FLY 
IN CHICAGO 


America’s Foremost Fly- 
ing School 

Third Successful Season 
Students Now Enrolling 
For Spring Classes 

Best Airdrome in the U.S. 
Aero Club of IllinoisField 


Thorough Ground Mech- 
anics & Flying Training 














Write at once for interesting . 
description of flying school Dozens of satisfied Grad- 


and our splendid enrollment uates our best recom- 
offer. mendation. 


THE RALPH C. DIGGINS CO, 
140 N. Dearborn St., Dept. C CHICAGO 











Grand Rapids Vapor Kilns 


are used by these aircraft concerns with absolute 
satisfaction. 


Standard Aircraft Corporation 
Fisher Body Corporation 
American Propeller & Mfg. Co. 
Alexandria Aircraft Corp. 
Gallaudet Aircraft Corp. 
Thomas-Morse Aircraft Corp. 


Submit your drving problem to experts who make a 
specialty of kiln design and are prepared to furnish and 
install all equipment and instruments. 


GRAND RAPIDS VENEER WORKS 
Grand Rapids, Michigan Seattle, Washington 








DO YOU KNOW 


that AVIATION AND AIRCRAFT JOUR- 
NAL is covering more thoroughly than any 
other publication the current news and 
latest technical developments each week? 


SUBSCRIBE NOW 
52 Issues--Four Dollars 


AVIATION AND AIRCRAFT JOURNAL 


225 Fourth Ave., New York 
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IF YOU 
WANT TO FLY 


We'll Make You a Pilot. 


Our methods instil confidence from 
the start. You know you are flying with 
the most skilled instructors and the best equip- 
ment—from the safest field—that money can buy. Our 
average student qualifies for the International Pilots License 

after seven hours in the air. The cost is based on the time it 
takes to qualify with safety. 
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Philadelphia Aero-Service Corp., 
636 Real Estate Trust Bldg., 
PHILADELPHIA, PA. 
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WHAT 
THE PILOTS 

SAY ABOUT Anime talent 
THE 


PIONEER 
BANKING 
INDICATOR 


A CAPTAIN IN THE AIR SERVICE: 

The instrument is splendid. I thought at first that it would 
be too sensitive. It works perfectly and is particularly useful in 
long cross-country flights, when one is apt to get a little tired 
and perhaps careless. With the Banking Indicator in front of 
you, you always keep the ship level on a straightaway, and it 
must prevent unknown detours and carry you on your course 
much more directly than without it. 

ROLAND ROHLFS, CuRTIss TEST PILOT: 

The instrument is entirely reliable and well acting in every 
respect. It responds readily to any incorrect banking maneuver. 
In other words, whenever the machine is banked too much or 
not enough the white disc appears on the side of the instrument 
that represents the wing that should be raised to correct the 
CFFOT. oo 00 I would say that it performs all the duties of any 
Banking Indicator perfectly, and the novelty of having the white 
disc show when incorrect banks are made is very good. 

Test Pitot, Post OFFice AIR SERVICE: 

Your small Banking Indicator is by far the best yet. The 
Indicator is so sensitive that indications are given long before 
the human senses can notice the divergence from the lateral 
horizontal. It also seems to have the property of being very 
stable in action in spite of the great sensitiveness. 


PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 














(Formerly sold by Interallied Aircraft Corp.) 
TWO AND THREE PASSENGER 


$2750-$4500 
| Used but in excellent flying shape $1750-$2350 


In need of new fabric and minor 


repairs , .-.- . , $1256-$1556 
New 110 H.P. Le Rhone motors. $ 950 


| Refinished new to suit customer 


We are now Headquarters for Avro and Le 
Rhone spares and will maintain a complete 
stock at all times 


SPERRY AEROPLANE INSTRUMENTS 
ARE USED ALL OVER THE WORLD. 


Lawrence Sperry Aircraft Co., Inc. 
Farmingdale, Long Island, 


New York 


ee — - — 

















Navy tests. 


22 East 17th Street 





AMPHIBIOUS LANDING GEARS — 


double the utility of a Hydroairplane or a Flying Boat. 


We are prepared to design an amphibious gear adapted to 
any type of hydroairplane or flying boat now in service. 


A recent gear of this type (patent applied for) has passed 


The gear is simple to build, install and operate. 


Write for full Particulars 


ALEXANDER KLEMIN AND ASSOCIATES 
Consulting Aeronautical Engineers 


New York, N. Y. 
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Edstrom Machinery Company 


WAR DEPARTMENT 
BUREAU OF AIRCRAFT PRODUCTION 
AIRPLANE ENGINEERING DEPARTMENT 


McCook Field, Dayton, Ohio, U. S. A. 
REPORT ‘Serial No. 646 


on test of cable terminal connections made on the Edstrom 
Wire Wrapping Machine. 


— tee ») 


Finished Products of the Edstrom Machines 


(a It is to be noted that out of ten unsoldered speci- 
mens sizes %” to 5/32’, only one failed at a load below the 
rated capacity of the cable. The 3/16” specimens served with 
copper wire failed at loads averaging 71 per cent of the full 
strength of the cable.” 

Note: The nine cables standing 100 per cent were wrapped 
with the special strength wrapping wire we use on all our work. 
We are ready to do wire wrapping on contract basis for airplane 
corporations. We guarantee our work. 

We make the cable complete, according to your specifications, 
ready to use on the airplane. : 

We can give you stronger, neater and better work at a great 
saving of cost to you. 

Let us give you our price. 


FACTORY: 


Cary, Ill. 


(Near Chicago) 








The Spark Plug That Cleans Itself 


B. G. 


Contractors to the U. S. Army Air Service 


THE BREWSTER-GOLDSMITH CORP. 


33 GOLD STREET 


NEW YORK CITY U. S. A. 














Warwick NQVN-TEAR Acro-cioth 


A SAFE CLOTH for FLYING 








For Particulars Apply to 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 
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THE AIRCRAFT SERVICE DIRECTORY] 


Where to Procure Equipment and Services 


AIRPLANES ACCESSORIES 
ENGINES TRAINING FOR 
PARTS PILOT OR MECHANIC 


EXHIBITION WORK 
AERIAL ADVERTISING 
PASSENGER CARRYING 


PARCEL CARRYING 
AERIAL PHOTOGRAPHY 
AND MAPPING 








AIRCRAFT REPAIRS, 
STORAGE, TRUCKING, 
SERVICE, PARTS. 


AIRCRAFT SERVICE 

=—k REPAIR CO— 

338 Coney Island Ave. 
BROOKLYN, N.Y. 





Seemed 





NATIONAL ADVERTISING 
20 weeks contract from Chicago to Galveston, Texas. 
500,000 circulation. Write for plan and price. 
JOHN H. ASHLEY, Auburn, Ind 


AMERICAN AERIAL ADVERTISING CO. 
AUBURN, IND. 
John H. Ashley, M’g’r. Frank Cameron, Pilet 








LARGEST EXCLUSIVE JOBBERS IN U. 8. 


AIRCRAFT SUPPLIES 


CERTIFIED UTILITY PARTS INSPECTED EQUIPMENT 
Por All Types Aircraft 
Complete Stock Spares for Canucks and OX5 Engines 
AIRCRAFT MATERIALS & EQUIPMENT CORP. 


1405-9 SEDGWICK AVE., NEW YORK CITY 
Cable Address: Unairco. 1920 Catalog on request 








HAMILTON PROPELLERS 
DELIVER THE GOODS 


HAMILTON AERO MFG. CO. 
679 LAYTON BLVD. MILWAUKEE, Wis. 








TURN INDICATOR 


WRITE FOR INFORMATION 
PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 























VAN MUFFLING & MARX| 


CONSULTING AERONAUTICAL and AUTOMOTIVE ENGINEERS 
Members of the Faculty, College of the City of New York 
Research and Reports Design and Development 


299 Madison Avenue, cor. 41st Street, New York City 




















L. P. WITHERUP 


Mechanical Designing Engineer 


ESIGNS For any fuel ~ ee Oil to 
EVELOPMENT pangs aad on esas” entinen. 
ETAILS - 

ELIVERY Specialist on Two-Cycle 


Submit Me Your Bearing Problems 
Lock Box 1472, Cincinnati, O. 


AEROPLANES —- FLYING BOATS 


GENERAL SUPPLIES 
PARTS FOR CANUCKS 


JAMES LEVY AIRCRAFT CO. 
2033 to 39 Indiana Ave., Chicago 











Aerial Advertising a Specialty 
Stunt Work a Hobby 


Submit Inquiries to 


The BLANCHARD AVIATION SCHOOL CO. 
Airdrome Bayview Park, Toledo, Ohio 


Designers and Builders Sporting, Military, Marine 
of High Grade Aircraft and Commercial Types 


Irwin Aircraft Co. 


EUROPEAN METHOD OF MANUFACTURE 
1220 Yale Street, Sacramento, Cal. 


K. D.-Parts Furnished to 


Aircraft and Parts Built 
i Build Motorcycle Biplane 


to Order a Specialty 














WRITE for INFORMATION 


About this Directory Advertising 


ITS BRINGING RESULTS 


WING COVERING 


Doping, Pigmenting, Enameling, Varnishing accurately, 
quickly and economically done at your own 
hangars if desired. 


G. VOISIN, Expert 
20 years of practical experience 
Tel. 139 W. Hasb. Hgts. 236 Franklin Ave., Hasbrouck Heights, N.J 

















D’ORCY’S AIRSHIP MANUAL 


“An International register of 

the World’s Airships with 

a Compendium of Aerostatics” 
PRICE $4.00 


22 E. 17 St., N. Y. City 


AVIATION 








This Advertising Space 
if used regularly will pay 
for itself many times over. 


Write for Rates 
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THOMAS - MORSE MB-3 WITH 300 H.P. WRIGHT ENGINE 


SPEED 1701/4 MILES PER HOUR 


Won second place in the Pulitzer Trophy speed contest on 
Thanksgiving Day against a field of 37 starters. 


In an official army speed test a few days later over a straight- 
a-way measured course the same machine made an average 
speed of 1701/4 miles per hour as shown by electrical 


timing apparatus. 


In both of these remarkable performances the speed of the 
MB-3 was exceeded only by one machine with twice the 


horsepower. 


Contractors to U. S. Army 


THOMAS-MORSE AIRCRAFT CORPORATION 
ITHACA, N. Y. 


Member Manufacturers Aircraft Association 
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SEVEN CURES Ce Gets ert CFer: 


NDUSTRY TODAY demands quicker distribution 
-~THE SPEED OF THE AIRPLANE. 


The distance from New York to Washington by rail is 
228 miles--the airline is 200 miles. Express trains require 
6 hours for the trip; the airplane--2 hours. 





The New York-Cleveland route, by rail, is 620 miles 
-by airline, 425 miles. ‘The fastest train-time is 13 
hours; the airplane makes it in 4 1/2 hours. 


The Cleveland-Chicago route, by rail, is 357 miles--time 
7 hours; by air 315 miles--time 3 1/2 hours. 


— 
— 
— 
— 
— 
— 
— 
=_ 
= 
— 
- 
— 
a 
- 
i 
— 
— 
— 
os 
- 
a 
— 
— 
- 
- 
— 
a 
— 
= 
_— 
= 
— 
— 
— 
_— 
— 
— 
_— 
i 
-= 
— 
~ 
- 
- 
— 
- 
a 
— 
— 
— 
= 
— 
- 
= 
- 
— 
— 
— 
_ 
- 
- 
a 
a 
a 
= 
- 
— 
= 
_ 
- 
— 
— 
— 














Geographical location is no longer a commercial handi- - 
cap. The inaccessible mine and the remote oil field are 
now linked with the markets of civilization. 


_ 


maw 


TITTLE 


If Speed in transportation is of importance to you--discuss 
your problem with us. 








THE GLENN L. MARTIN CO. 


CLEVELAND 


Member of the Manufacturers Aircraft Association 
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